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SEQUENCE LISTING 

<110> BASF Plant Science GmbH 

<120> Enhanced Amylose Production in Plants 

<130> AE884-02 

<140> PF0000054331 
<141> 2003-03-07 

<160> 24 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 2084 
<212> DNA 

<213> Solanum tuberosum 

<220> 
<221> CDS 

<222> (302) . . (1696) 
<400> 1 

ttttcataaa cttcttcaac tttattccat actcttttat ttatcagctc ctagatcttc 60 

ttttttgttt gttgatattc tcttgaaaat tgttcagtga agagttgatc aaagctaaga 120 

cacaggggct gcggccattt tttcaccgga atcttcttct ttattttccg gtgaaagttt 180 

gaacgcacac cgttatttct agacagtaga caatgtcaag tgaaaaacat cacaagtttt 240 

tgaagatttg taattaatta gttgagattt ttaatttgga ggaaagagaa aaacagagaa 300 

g atg ata ggg egg gtg ggc ttg ttg ttg gta ttg ttg ata gca acg acg 349 
Met lie Gly Arg Val Gly Leu Leu Leu Val Leu Leu lie Ala Thr Thr 
1 5 io 15 

gtg act att ggg get gaa acg acg acg tta aaa ggg gta aac aga aat 3 97 
Val Thr He Gly Ala Glu Thr Thr Thr Leu Lys Gly Val Asn Arg Asn 
20 25 30 

gcg tat gcg act atg atg tat atg gga act ccg aga gac tac gag ttc 445 
Ala Tyr Ala Thr Met Met Tyr Met Gly Thr Pro Arg Asp Tyr Glu Phe 
35 40 45 

tac gtg gcg act cga gta atg etc cga tea ctt acc egg eta gga gtt 493 
Tyr Val Ala Thr Arg Val Met Leu Arg Ser Leu Thr Arg Leu Gly Val 
50 55 60 

gaa gee gat etc gtc gtt att get tea ctt gac gtt cct ctt cgc tgg 541 
Glu Ala Asp Leu Val Val He Ala Ser Leu Asp Val Pro Leu Arg Trp 
65 70 75 80 

gtt caa act eta gaa cag gaa gat ggt get aag gtg gtg aga gtt aaa 589 
Val Gin Thr Leu Glu Gin Glu Asp Gly Ala Lys Val Val Arg Val Lys 
85 90 " 95 

aat ctg aac aat ccg tat tgt ate aac cct aat tgg aga ttc aag etc 637 
Asn Leu Asn Asn Pro Tyr Cys He Asn Pro Asn Trp Arg Phe Lys Leu 
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100 105 110 

aca ctg aac aaa ctt tat gcg tgg age etc gta aat tat gac agg gtt 685 
Thr Leu Asn Lys Leu Tyr Ala Trp Ser Leu Val Asn Tyr Asp Arg val 
115 120 125 

T Ctt gat g<=t gaC aac ctt ttc cfcc caa aaa act gat gaa ctg 733 
Val Met Leu Asp Ala Asp Asn Leu Phe Leu Gin Lys Thr Asp Glu LeS 
130 135 140 

pS r 9t nf 3 t ^ t tgt gCt gtC ttc att aat ccc tgc ate ttc 781 

Phe Gin Cys Gly Gin Phe Cys Ala Val Phe lie Asn Pro Cys He Phe 

145 150 155 160 

k11 E£ JS? r CtC 2 fc gt f ttg Cag CCa tca aaa aag ttc aa t ff*c 829 

His Thr Gly Leu Phe Val Leu Gin Pro Ser Lys Lys Val Phe Asn Asp 

165 170 175 

atg ate cat gag ata gag att ggg agg gaa aat caa gac ggt gca gac 877 
Met He His Glu He Glu He Gly Arg Glu Asn Gin Lp Gly Ala Asp 
180 185 190 

caa ggt ttt att gga ggc cac ttc cca gat tta ctt gat caa cca aho q?r 
Gin Gly Phe He Gly Gly His Phe Pro Asp Leu Leu Isp Arg Pro Me? 5 
195 200 205 

til St 0 T Ctt aat ggt aCC Cag Ctc ca 3 agt tac agg ctt 973 

Phe Hxs Pro Pro Leu Asn Gly Thr Gin Leu Gin Gly Ser Tyr Arg Leu 
210 215 220 

cct eta gga tac caa atg gac gee tct tat tat tat ctc aaa ctc cat 1021 
Pro Leu Gly Tyr Gin Met Asp Ala Ser Tyr Tyr Tyr Leu Lys Leu So 
225 230 235 240 

tgg teg gta cct tgt gga cct aat agt gtc att aca ttt cct ggt get 1069 
Trp Ser Val Pro Cys Gly Pro Asn Ser Val He Thr Phe Pro Sy Sa 
245 250 255 

cca tgg tta aaa cca tgg tat tgg tgg tca tgg cct gtc tta ccc ttg 1117 
Pro Trp Leu Lys Pro Trp Tyr Trp Trp Ser Trp Pro Val Leu Pro llu 
260 265 270 

SK ?S 2? S?! Hf? ??* ? gt 5 ta aCt ^ W tat ggt get 1165 

Gly 

285 



" J a ^ a y &<x cga cgc eta act gtt ggg tat aat act 

Gly He Gin Trp His Glu Gin Arg Arg Leu Thr Val Gl? Tyr Sj £ a 
275 280 285 

gag atg ata gca gtg ttg ate caa tct ata ttt tac eta gga ata att 1213 
Glu Met He Ala Val Leu He Gin Ser He Phe Tyr Leu lly lit i^e 
290 295 300 

S? » ff ° ° ta g f a C9C ° Ca aat tta tca aag ttg tgc tat cgc 1261 

Ala Val Thr Arg Leu Ala Arg Pro Asn Leu Ser Lys Leu Cys Tyr A?g 

305 310 315 320 

f at gat o gC aag agt gcc ttc tta cta c * a act ggc ctt aaa ttg 1309 
Ser Ser Ala Phe Leu Leu Arg Thr Gly Leu Lys Leu 

325 330 335 

?f fc a ! ta ^ tCC att Ctt gct gcc tac aca fftt cct tat ttc gtg 1357 
He Ala He Trp Ser He Leu Ala Ala Tyr Thr Val Pro Tyr Phe Val 

340 345 350 
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att cct tgt aca gtt cat cca eta gtt ggc tgg agt etc tac tta etc 1405 
lie Pro Cys Thr Val His Pro Leu Val Gly Trp Ser Leu Tyr Leu Leu 
355 360 365 

ggc tct ttt tea eta tec tgt ata aca gtg aat gca ttt ctt ttg ccg 1453 
Gly Ser Phe Ser Leu Ser Cys lie Thr Val Asn Ala Phe Leu Leu Pro 
37 ° 375 3 80 

atg eta cct gtt tta gtc cca tgg att ggg ate ctt ggg gee ctt ttg 1501 
Met Leu Pro Val Leu Val Pro Trp lie Gly lie Leu Gly Ala Leu Leu 
385 390 395 40Q 

ta ° ° Ct tg9 taC aa ° gaC ggt gtt gta a ^ a 9 ca at 9 ffct 1549 
Val Met Ala Tyr Pro Trp Tyr Asn Asp Gly Val Val Arg Ala Met Ala 

405 410 415 

gta ttt aca tac gee ttc tgt get tct cca gca tta tgg atg gca ttg 1597 
Val Phe Thr Tyr Ala Phe Cys Ala Ser Pro Ala Leu Trp Met Ala Leu 
420 425 430 

gtt aaa ate aag tgt tct ctt cat gtt tea ctt gag agg gaa gga ttc 1645 
Val Lys He Lys Cys Ser Leu His Val Ser Leu Glu Arg Glu Gly Phe 
435 440 445 

ttg ccc aag ata agt gaa tct aca gca cct get ggt tct aac aaa ctg 1693 
Leu Pro Lys He Ser Glu Ser Thr Ala Pro Ala Gly Ser Asn Lys Leu 
450 455 460 

tat tgaaagttga aaagttaaag gaatcaacag gagaactaat gcttcagaaa 1746 
465 

catctccaaa cgttttgctt aggagacttg gagtctgett gtgetatect agctagttgc 1806 
ttcagtctgt gctcttaatt agaatggaat tctgtgagtg ggtttagaat tgggaggatg 1866 
ttttgtgttg tacatggact atctctggtc tettgaatge tactccagga aaaagattgt 1926 
ttctcactta attttttctg ttactaaatt gtatgtggaa taggttcttt aaaatttatt 1986 
catggattta tgttatgtat gctaacagtg taaatattaa gtcctggtga aataagtaat 2046 
tccttattca tacaaaaaaa aaaaaaaaaa aaaaaaaa 2084 

<210> 2 
<211> 465 
<212> PRT 

<213> Solanum tuberosum 
<400> 2 

Met He Gly Arg Val Gly Leu Leu Leu Val Leu Leu He Ala Thr Thr 
1 5 io 



15 



Val Thr He Gly Ala Glu Thr Thr Thr Leu Lys Gly Val Asn Arg Asn 

20 25 30 

Ala Tyr Ala Thr Met Met Tyr Met Gly Thr Pro Arg Asp Tyr Glu Phe 
35 40 45 
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Tyr Val Ala Thr Arg Val Met Leu Arg Ser Leu Thr Arg Leu Gly Val 
50 55 60 

Glu Ala Asp Leu Val Val lie Ala Ser Leu Asp Val Pro Leu Arg Trp 
65 7 ° 75 80 

Val Gin Thr Leu Glu Gin Glu Asp Gly Ala Lys Val Val Arg Val Lys 
85 90 95 

Asn Leu Asn Asn Pro Tyr Cys lie Asn Pro Asn Trp Arg Phe Lys Leu 
100 105 110 

Thr Leu Asn Lys Leu Tyr Ala Trp Ser Leu Val Asn Tyr Asp Arg Val 
115 120 125 

Val Met Leu Asp Ala Asp Asn Leu Phe Leu Gin Lys Thr Asp Glu Leu 
130 135 i4 0 

Phe Gin Cys Gly Gin Phe Cys Ala Val Phe lie Asn Pro Cys lie Phe 
145 150 155 leo 

His Thr Gly Leu Phe Val Leu Gin Pro Ser Lys Lys Val Phe Asn Asp 
165 170 175 

Met He His Glu He Glu He Gly Arg Glu Asn Gin Asp Gly Ala Asp 
180 i 8 5 lgo 

Gin Gly Phe He Gly Gly His Phe Pro Asp Leu Leu Asp Arg Pro Met 
195 200 205 

Phe His Pro Pro Leu Asn Gly Thr Gin Leu Gin Gly Ser Tyr Arg Leu 
210 215 220 

Pro Leu Gly Tyr Gin Met Asp Ala Ser Tyr Tyr Tyr Leu Lys Leu His 
225 230 235 240 

Trp Ser Val Pro Cys Gly Pro Asn Ser Val He Thr Phe Pro Gly Ala 
245 250 255 

Pro Trp Leu Lys Pro Trp Tyr Trp Trp Ser Trp Pro Val Leu Pro Leu 
260 265 270 

Gly He Gin Trp His Glu Gin Arg Arg Leu Thr Val Gly Tyr Gly Ala 
275 280 285 

Glu Met He Ala Val Leu He Gin Ser He Phe Tyr Leu Gly He He 
290 295 300 

Ala Val Thr Arg Leu Ala Arg Pro Asn Leu Ser Lys Leu Cys Tyr Arg 

His Asp Asp Ser Lys Ser Ala Phe Leu Leu Arg Thr Gly Leu Lys Leu 
325 330 335 

He Ala He Trp Ser He Leu Ala Ala Tyr Thr Val Pro Tyr Phe Val 
340 345 35 0 

He Pro Cys Thr Val His Pro Leu Val Gly Trp Ser Leu Tyr Leu Leu 
355 360 365 

Gly Ser Phe Ser Leu Ser Cys He Thr Val Asn Ala Phe Leu Leu Pro 
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370 375 3g0 

Met Leu Pro Val Leu Val Pro Trp lie Gly He Leu Gly Ala Leu Leu 
385 390 395 400 

Val Met Ala Tyr Pro Trp Tyr Asn Asp Gly Val Val Arg Ala Met Ala 
405 410 415 

Val Phe Thr Tyr Ala Phe Cys Ala Ser Pro Ala Leu Trp Met Ala Leu 
420 425 430 

Val Lys lie Lys Cys Ser Leu His Val Ser Leu Glu Arg Glu Gly Phe 
435 440 445 

Leu Pro Lys He Ser Glu Ser Thr Ala Pro Ala Gly Ser Asn Lys Leu 
450 455 4g0 

Tyr 
465 



<210> 3 
<211> 2230 
<212> DNA 

<213> Solarium tuberosum 

<220> 
<221> CDS 

<222> (143) . . (2086) 



<400> 3 

tatccccaga gaatcagctg aatcaagaac tgatttttag attatgtttt cttgattctt 60 

tgaaatggga acttgatttt cagtttttca actcagatgt tgtgttcctt tagctggaaa 120 

acttgaaaaa ggaaagccca ga atg aga gga agt tta get ggt gga cca cct 172 

Met Arg Gly Ser Leu Ala Gly Gly Pro Pro 
1 5 10 

agt cct att gaa cct aga cag agg ctt tct gta ttc act gag gaa aca 
Ser Pro He Glu Pro Arg Gin Arg Leu Ser Val Phe Thr Glu Glu Thr 
15 20 25 

age aaa aga agg ttc ttg aga agt aaa gtt ttc aga gat ggg gag aga 
Ser Lys Arg Arg Phe Leu Arg Ser Lys Val Phe Arg Asp Gly Glu Arg 
30 35 40 

get ctt cat agt ccc acc aaa aac agg aat ttt ace tgc aag ttc cca 
Ala Leu His Ser Pro Thr Lys Asn Arg Asn Phe Thr Cys Lys Phe Pro 
45 50 55 

?X E? r a f* ?S £? SE ?** _ Ct * Sea att tgg tea 364 



220 



268 



316 



Thr Val Lys Leu He Leu Gly Val He Ala Leu Val Ala He Trp Ser 
60 65 



70 



etc tgg cat tct cca gca att tat aac acg gaa tac ata tct agt tea 
Leu Trp His Ser Pro Ala He Tyr Asn Thr Glu Tyr He Ser Ser Ser 
75 80 85 go 

ggc tct egg get get ttg atg cac aga gag tta agt ggt cat tct tea 



412 



460 
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Gly Ser Arg Ala Ala Leu Met His Arg Glu Leu Ser Gly His Ser Ser 
95 ioo 105 

!?i * gt ^ tCa Ctt tta gat att gac tgg gac c aa att 508 

Ala Asp Gin Arg Tyr Thr Ser Leu Leu Asp He Asp Trp Asp Gin He 

110 115 120 

tec caa gtt att gag aaa ctg gec gat agg cat gag tat cag ggc gta 556 
ser Gin Val He Glu Lys Leu Ala Asp Arg His Glu Tyr Gin Gly Val 
125 130 135 

ril rit ? ta aat ga ° agt gaa att gat cag "g aag ga 9 tta 604 

Gly lie Leu Asn Phe Asn Asp Ser Glu He Asp Gin Leu Lys Glu Leu 
140 145 150 

eta ccg gac get gag cat gta ate ttg aac ctg gat cac gtc ccg aat 652 
Leu Pro Asp Ala Glu His Val He Leu Asn Leu Asp His Val Pro Asn 
155 160 165 ivo 

ttt m 93 g ? a a ? a ata tat CCt gaa tgg ata gat gaa 9aa gaa 700 

Asn He Thr Trp Glu Thr He Tyr Pro Glu Trp He Asp Glu Glu Glu 
175 iso i 8 5 

Si* Hf g 9t ? ° CC aCt tgt Cct tct ctg ccc aaa att cag ttt ccg 748 
Glu Phe Glu Val Pro Thr Cys Pro Ser Leu Pro Lys He Gin Phe Pro 

190 195 200 

ggt aaa cca agg att gat etc ata gtt gta aag ctt cca tgc aag aag 796 
Gly Lys Pro Arg He Asp Leu He Val Val Lys Leu Pro Cys Lys LyJ 
205 210 215 

tct aag gac tgg tat aga gat gta get cgt ttt cac ttg cag ctg gca 844 

ASP Trp ^ Arg Asp Val ^ a phe Hi s Leu Gin Leu Ala 
220 225 230 

ff 3 T Ct9 g f C g f° agt aat aaa ggg tat cat cca ata cat gtg 892 

Ala Ala Arg Leu Ala Ala Ser Asn Lys Gly Tyr His Pro He His Val 

235 240 245 250 

ctt ctg gtt act gag cat ttc cca acc ccc aat ctg ttc acc tgt aaa 940 
Leu Leu Val Thr Glu His Phe Pro Thr Pro Asn Leu Phe Thr Cys Lys 
255 260 265 

gag tta gtt gta cgt gaa ggc aat gca tgg eta tat gaa cct aat ctg 988 
Glu Leu Val Val Arg Glu Gly Asn Ala Trp Leu Tyr Glu Pro Asn LeS 
270 275 280 

aac act tta aga gag aag etc cac etc cct gtt ggg tea tat aaa ctt imc 
Asn Thr Leu Arg Glu Lys Leu His Leu Pro Sal %ty sir C?s SS Leu 
285 290 295 

?? a 5*^ ^ Ct Ct ° aag gCt aaa gca aat tgg cac tc t 99* aat gta aga 1084 
Ala Val Pro Leu Lys Ala Lys Ala Asn Trp His Ser Gly Asn Val Arg 
300 305 310 

cga gaa gee tat gca act att etc cac tea gca aat ttt tat gta tgt 1132 
Arg Glu Ala Tyr Ala Thr He Leu His Ser Ala Asn Phe Tyr Val Cys 
315 320 325 330 



f?° a ^ ?f fc g f a gCa Cag agt att Cgc ttg gca ggt tea acc cga 
Gly Ala He Ala Ala Ala Gin Ser He Arg Leu Ala Gly Ser Thr Arg 



1180 
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335 340 345 

gat ctt gtg ata ctt gtt gat gag act ate agt gac tac cac agg ggt 122fi 
Asp Leu Val lie Leu Val Asp Glu Thr He Ser Asp Tyr His Sy 1228 

350 355 3 6 o 

ggt tta gag get gec gga tgg aag ate cac acg ata aag aga ata aaa 127G 
Gly Leu Glu Ala Ala Gly Trp Lys lie His Thr He LyJ He" I?g 

365 370 3?5 

aat cct aaa get gaa cag gat gec tac aat gag tgg aac tat acre aaa 
Ho ^ G1U Ala Asn Jrp A^ £yr Ser Lyt 

ttt cgt etc tgg cag ctg aca gat tat gac aaa ate ate ttc att gat 13 72 
Phe Arg Leu Trp Gin Leu Thr Asp Tyr Asp Lys He He Phe He 2p 
• 3y - 3 400 405 



1420 



1468 



410 

gcg gat ttg ttg ata ctg aga aat att gat ttt etc ttt gag atg cct 
Ala Asp Leu Leu He Leu Arg Asn He Asp Phe Leu Phe Glu Met Pro 
415 420 425 

n** ri ta ^ ??* a ^ gga aat aat gca acc ctt tfct aat tea ggc gtg 
Glu He Thr Ala lie Gly Asn Asn Ala Thr Leu Phe Asn Ser Sly ?2 

430 435 440 

atg gtc gtt gaa cca tea aat tgc aca ttt cag ctg tta ata aat o*h 1*1 s 
Met val val Glu Pro Ser Asn Cys Thr Phe Gin Leu Leu Met Asp His 
4<t;> 450 455 

xlt A«n 5* ^ o Ca taC aat ggt gSg gat cag gg * ta t ttg aac 1564 

He Asn Glu He Glu Ser Tyr Asn Gly Gly Asp Gin Gly Tyr Leu Asn 

* bu 465 470 

gaa ata ttc acc tgg tgg cat agg ate cca aaa cac atg aac ttt tta 161? 
Glu He Phe Thr Trp Trp His Arg He Pro Lys His Me? Asn Pne III 
75 480 485 490 

aaa cat tat tgg gaa ggt gat gag gag gag aag aag caa atg aaa aca 1660 
Lys Hxs Tyr Trp Glu Gly Asp Glu Glu Glu Lys LyJ Gin Me? Lyt ?hr 
495 500 505 

cgt ctt ttt ggt get gat cct cca gtt etc tat gtt ctg cac tac tta 1708 
Arg Leu Phe Gly Ala Asp Pro Pro Val Leu Tyr Sal LeS His gr llu 
510 515 520 

ggc ctg aaa cct tgg tta tgc ttc agg gac tac gat tgc aac tgg aat 1756 
Gly Leu Lys Pro Trp Leu Cys Phe Arg Asp Tyr Asp Cys Asn Tr? Asn 
525 530 535 

gtg ggt aag ttg cag gag ttt gca agt gat gtg gca cac agg acg tgg 1804 
Val Gly Lys Leu Gin Glu Phe Ala Ser Asp Vai Ala His J£ Tr? 
34U 545 550 

tgg aag gtc cat gat gee atg cca gat aac tta cat aaa tat tgt tta 1852 
Trp Lys Val His Asp Ala Met Pro Asp Asn Leu His Lys Tyr Cys Leu 
^ 560 565 570 

rlf a3g o Ct f aa °f g Sag gCt gca cta gag tgg <? at caa aga gaa get 1900 
Leu Arg Ser Lys Gin Lys Ala Ala Leu Glu Trp Asp Arg Arg Ilu Ala 

575 580 585 
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gag aaa get aac ttt tea gat ggt cat tgg aag ate aaa ata aag gac 1948 
Glu Lys Ala Asn Phe Ser Asp Gly His Trp Lys He Lys He Lys Asp 
590 595 600 

cca cgt ttg gag act tgt tat gaa gaa ttt tgc ttc tgg gaa age atg 1996 
Pro Arg Leu Glu Thr Cys Tyr Glu Glu Phe Cys Phe Trp Slu Ser Met 
605 610 615 

tta tgg cac tgg ggt gaa aca aac tgg aca gat aat gee ace tct tea 2044 
Leu Trp His Trp Gly Glu Thr Asn Trp Thr Asp Asn Ala Thr Ser Ser 
620 625 630 

cca aca cct ccc atg gtc aat act get tea ctt tct tct ttg 2086 
Pro Thr Pro Pro Met Val Asn Thr Ala Ser Leu Ser Ser Leu 
635 640 645 

taactaggag gttctgttac tatacctcgc tagtctgtaa gtaatacaga gtcacaactt 2146 
gaatgtcaac cagtgecatt agtatacatg gtgtcaacac tttccccacc cttgaaaaaa 2206 
aaaaaaaaaa aaaaaaaaaa aaaa 2230 



<210> 4 
<211> 648 
<212> PRT 

<213> So lan urn tuberosum 
<400> 4 



Met Arg Gly Ser Leu Ala Gly Gly Pro Pro Ser Pro He Glu Pro Arg 
1 5 io 15 

Gin Arg Leu Ser Val Phe Thr Glu Glu Thr Ser Lys Arg Arg Phe Leu 
20 25 30 

Arg Ser Lys Val Phe Arg Asp Gly Glu Arg Ala Leu His Ser Pro Thr 
35 40 45 

Lys Asn Arg Asn Phe Thr Cys Lys Phe Pro Thr Val Lys Leu He Leu 
50 55 60 

Gly Val He Ala Leu Val Ala He Trp Ser Leu Trp His Ser Pro Ala 
65 70 75 " so 

He Tyr Asn Thr Glu Tyr He Ser Ser Ser Gly Ser Arg Ala Ala Leu 
85 90 95 

Met His Arg Glu Leu Ser Gly His Ser Ser Ala Asp Gin Arg Tyr Thr 
100 105 no 

Ser Leu Leu Asp He Asp Trp Asp Gin He Ser Gin Val He Glu Lys 
115 120 125 

Leu Ala Asp Arg His Glu Tyr Gin Gly Val Gly He Leu Asn Phe Asn 
130 135 14Q 



Asp Ser Glu He Asp Gin Leu Lys Glu Leu Leu Pro Asp Ala Glu His 
145 150 155 160 

Val He Leu Asn Leu Asp His Val Pro Asn Asn He Thr Trp Glu Thr 
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165 170 175 

He Tyr Pro Glu Trp He Asp Glu Glu Glu Glu Phe Glu Val Pro Thr 
5 180 185 i 9 o 

Cys Pro Ser Leu Pro Lys He Gin Phe Pro Gly Lys Pro Arg He Asp 
195 200 205 

10 210 ^ CYS LyS LyS Ser Lys Asp Tr P ^ 



220 



Asp Val Ala Arg Phe His Leu Gin Leu Ala Ala Ala Arg Leu Ala Ala 

230 235 240 

15 Ser Asn Lys Gly Tyr His Pro He His Val Leu Leu Val Thr Glu His 

245 250 255 

Phe Pro Thr Pro Asn Leu Phe Thr Cys Lys Glu Leu Val Val Arg Glu 
20 260 265 270 

Gly Asn Ala Trp Leu Tyr Glu Pro Asn Leu Asn Thr Leu Arg Glu Lys 

25 290 GlY ?f r <*" G1U Leu Ala Val Pro L *u Ala 

295 300 

Lys Ala Asn Trp His Ser Gly Asn Val Arg Arg Glu Ala Tyr Ala Thr 

310 315 320 

30 lie Leu His Ser Ala Asn Phe Tyr Val Cys Gly Ala He Ala Ala Ala 

325 33 0 335 

Gin Ser He Arg Leu Ala Gly Ser Thr Arg Asp Leu Val He Leu Val 
J40 345 350 



35 



Asp Glu Thr He Ser Asp Tyr His Arg Gly Gly Leu Glu Ala Ala Gly 

360 365 



40 ^ 3 Y fi ^ I1S ^ YS 116 *** Asn Pro L V S ^a Glu Gin 

375 380 

Asp Ala Tyr Asn Glu Trp Asn Tyr Ser Lys Phe Arg Leu Trp Gin Leu 

390 395 40Q 

45 Thr Asp Tyr Asp Lys He He Phe He Asp Ala Asp Leu Leu He Leu 

405 410 415 

Arg Asn He Asp Phe Leu Phe Glu Met Pro Glu He Thr Ala He Gly 

50 420 425 430 

Asn Asn Ala Thr Leu Phe Asn Ser Gly Val Met Val Val Glu Pro Ser 
435 440 445 

55 ^ So * hr ^ L6U j£ H±S ° 1U 116 G1U SSr 

Tyr Asn Gly Gly Asp Gin Gly Tyr Leu Asn Glu He Phe Thr Trp Trp 

470 475 48Q 

60 His Arg He Pro Lys His Met Asn Phe Leu Lys His Tyr Trp Glu Gly 

485 490 " 495 
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Asp Glu Glu Glu Lys Lys Gin Met Lys Thr Arg Leu Phe Gly Ala Asp 
500 505 sio 

Pro Pro Val Leu Tyr Val Leu His Tyr Leu Gly Leu Lys Pro Trp Leu 
515 520 " 525 

Cys Phe Arg Asp Tyr Asp Cys Asn Trp Asn Val Gly Lys Leu Gin Glu 
530 535 540 

Phe Ala Ser Asp Val Ala His Arg Thr Trp Trp Lys Val His Asp Ala 
545 550 555 560 

Met Pro Asp Asn Leu His Lys Tyr Cys Leu Leu Arg Ser Lys Gin Lys 
565 570 575 

Ala Ala Leu Glu Trp Asp Arg Arg Glu Ala Glu Lys Ala Asn Phe Ser 
580 585 590 

Asp Gly His Trp Lys He Lys He Lys Asp Pro Arg Leu Glu Thr Cys 
595 600 6 05 

Tyr Glu Glu Phe Cys Phe Trp Glu Ser Met Leu Trp His Trp Gly Glu 
610 615 620 

Thr Asn Trp Thr Asp Asn Ala Thr Ser Ser Pro Thr Pro Pro Met Val 
625 "0 635 640 

Asn Thr Ala Ser Leu Ser Ser Leu 
645 



<210> 5 
<211> 1485 
<212> DNA 

<213> Arabidopsis thai i ana 

<220> 

<221> CDS 

<222> (1) . . (1485) 

<400> 5 

atg gat tta caa aga act ttg atg ttc 
Met Asp Leu Gin Arg Thr Leu Met Phe 
1 5 

ttg ate ate aaa acg aca gcg tat aac 
Leu He He Lys Thr Thr Ala Tyr Asn 
20 25 

ctt gaa acg gaa aac gca aac gcg atg 
Leu Glu Thr Glu Asn Ala Asn Ala Met 
35 40 

tta aag acg cag egg egg ccg gag cac 
Leu Lys Thr Gin Arg Arg Pro Glu His 
50 55 

atg tac atg gga aca cca aga gac tac 
Met Tyr Met Gly Thr Pro Arg Asp Tyr 



tct tgt tgg gtt ctg tct ctt 48 
Ser Cys Trp Val Leu Ser Leu 
10 15 

gag aaa cag ctg ttc cag ccg 96 
Glu Lys Gin Leu Phe Gin Pro 
30 

acc gcg gtt atg gag cga gga 144 
Thr Ala Val Met Glu Arg Gly 
45 

aag aac get tat gcg acg atg 192 
Lys Asn Ala Tyr Ala Thr Met 
60 

gag ttc tac gtt gcg aca cgt 240 
Glu Phe Tyr Val Ala Thr Arg 



10 



15 



20 
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65 70 75 80 

gtc ttg ate aga teg ctt aag agt etc cac gtg gac get gat ate gtc 288 
Val Leu He Arg Ser Leu Lys Ser Leu His Val Asp Ala Asp He Val 
85 90 95 

gtt ata gee tec etc gac gtt cct ate aac tgg att cac get ctg gaa 336 
Val He Ala Ser Leu Asp Val Pro He Asn Trp He His Ala Leu Glu 
100 105 HO 

gaa gaa gat gga get aaa gta gtg aga gta gag aat ctt gag aat cca 384 
Glu Glu Asp Gly Ala Lys Val Val Arg Val Glu Asn Leu Glu Asn Pro 
115 120 125 

tac aag aaa caa aec aac ttc gac aac aga ttc aag ctt agt eta aac 432 
Tyr Lys Lys Gin Thr Asn Phe Asp Asn Arg Phe Lys Leu Ser Leu Asn 
130 135 140 

aag etc tac get tgg tct etc tct gat tat gac cgt gtt gta atg ctt 480 
Lys Leu Tyr Ala Trp Ser Leu Ser Asp Tyr Asp Arg Val Val Met Leu 
145 150 155 160 



gat gtc gac aat etc ttt etc aag aac ace gac gag etc ttc cag tgt 52 8 
Asp Val Asp Asn Leu Phe Leu Lys Asn Thr Asp Glu Leu Phe Gin Cys 
25 165 170 175 



30 



35 



40 



50 



55 



60 



ggc caa ttt tgt get gtc ttc ate aac cct tgc ate ttc cac act ggt 576 
Gly Gin Phe Cys Ala Val Phe He Asn Pro Cys He Phe His Thr Gly 
180 185 190 

etc ttt gtg ttg cag cca tea atg gag gtc ttt aga gac atg ctt cat 624 
Leu Phe Val Leu Gin Pro Ser Met Glu Val Phe Arg Asp Met Leu His 
195 200 205 



gag ctt gaa gta aag aga gat aac cct gat gga get gat caa ggc ttt 672 
Glu Leu Glu Val Lys Arg Asp Asn Pro Asp Gly Ala Asp Gin Gly Phe 
210 215 220 

ctt gtc age tac ttc tct gat tta etc aat cag cct etc ttt cgt cct 720 
Leu Val Ser Tyr Phe Ser Asp Leu Leu Asn Gin Pro Leu Phe Arg Pro 
225 230 235 240 

cct ccc gat aac cgc ace gcg ctt aag gga cat ttt agg ctt cct ttg 768 
Pro Pro Asp Asn Arg Thr Ala Leu Lys Gly His Phe Arg Leu Pro Leu 
45 245 250 255 

gga tat caa atg gac gca tct tat tac tac ctt aag etc aga tgg aac 816 
Gly Tyr Gin Met Asp Ala Ser Tyr Tyr Tyr Leu Lys Leu Arg Trp Asn 
260 265 270 

gta cca tgt gga cca aac agt gtg ata acg ttc cca gga gca gta tgg 864 
Val Pro Cys Gly Pro Asn Ser Val He Thr Phe Pro Gly Ala Val Trp 
275 280 285 

tta aag cca tgg tat tgg tgg tea tgg cct gtt ctt cct tta ggc ctt 912 
Leu Lys Pro Trp Tyr Trp Trp Ser Trp Pro Val Leu Pro Leu Gly Leu 
290 295 300 

tea tgg cac cac caa cgc cgc tac acg att agt tat tea gca gag atg 960 
Ser Trp His His Gin Arg Arg Tyr Thr He Ser Tyr Ser Ala Glu Met 
305 310 315 320 
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cct tgg gtc eta acc caa gca gtg ttc tac eta gga att ata eta gtc 1008 
Pro Trp Val Leu Thr Gin Ala Val Phe Tyr Leu Gly lie He LeS vtl 
325 330 335 

?S 111 ?™ ^ o CC ^ atg aCC aag Cta tgt tac cga c 9 fc tct 1056 

Thr Arg Leu Ala Arg Pro Asn Met Thr Lys Leu Cys Tyr Arg Arg Ser 

340 345 " 350 

gat aag aat cta age atg ate cag aca get ttc aag ttt gtt gca etc 1104 
Asp Lys Asn Leu Ser Met He Gin Thr Ala Phe Lys Phe Val Ala Leu 
355 360 365 

is ? tC fc 5 fc atC Ctc tca gcc tac att ata cca ttc ttc ate ate cca caa 11«52 
15 Leu Phe lie Leu Ser Ala Tyr He He Pro Phe Phe lie He Pro" oln 
370 375 380 

a ^ g a ^ C ° ac ccg ctc att t«ff tct ctc tac tta acc ggc tec ttt 1200 

20 5S 16 ^ LSU 116 Gly Trp Ser Leu *** Leu ^r Gly Ser Phe 

* U 385 390 395 400 

get ctc tct acc ata ccc ate aac gcc ttc ttg ctt ccc att ctc cct 1248 
Ala Leu Ser Thr He Pro He Asn Ala Phe Leu Leu Pro He Leu Pro 
25 405 410 415 

gtc ata aca ccg tgg ctt ggc att ttc ggg aca ctc ctc gtg atg get 1296 
Val He Thr Pro Trp Leu Gly He Phe Gly Thr Leu Leu Val Met Ala 
420 425 430 

30 Si o Ct ° Ct gat gg ° gtt gtt aga gca ttg tc <? 9" ttc ggg 1344 

Phe Pro Ser Tyr Pro Asp Gly Val Val Arg Ala Leu Ser Val Phe Gly 
435 440 44 5 y 

IK I at ?f a S* tgt tgt gCa ccg ttfc cta taa STtc tec ttt gtg aag ate 1392 
35 Tyr Ala Phe Cys Cys Ala Pro Phe Leu Trp Val Ser Phe ?al lJ-J He 
450 455 460 

aca teg cat ctt cag att atg att gac aaa gag gtt ttg ttt cca caa uin 

40 ITs S ^ MSt I1S **> LyS ™ «2 Sg ° 

" J 470 475 48Q 

ttg ggt gaa tec gga gtc act tct ggt ctc age aaa ttg tac tga 1485 
Leu Gly Glu Ser Gly Val Thr Ser Gly Leu Ser Lys Leu Tyr 
45 485 490 495 

<210> 6 
<211> 494 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 6 

Met Asp Leu Gin Arg Thr Leu Met Phe Ser Cys Trp Val Leu Ser Leu 

5 10 15 

Leu He He Lys Thr Thr Ala Tyr Asn Glu Lys Gin Leu Phe Gin Pro 

20 25 30 

Leu Glu Thr Glu Asn Ala Asn Ala Met Thr Ala Val Met Glu Arg Gly 

35 40 45 

Leu Lys Thr Gin Arg Arg Pro Glu His Lys Asn Ala Tyr Ala Thr Met 

50 55 60 

Met Tyr Met Gly Thr Pro Arg Asp Tyr Glu Phe Tyr Val Ala Thr Arg 
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65 70 75 80 

Val Leu lie Arg Ser Leu Lys Ser Leu His Val Asp Ala Asp lie Val 

85 90 " 95 

Val lie Ala Ser Leu Asp Val Pro lie Asn Trp He His Ala Leu Glu 
5 100 105 110 

Glu Glu Asp Gly Ala Lys Val Val Arg Val Glu Asn Leu Glu Asn Pro 

115 120 125 

Tyr Lys Lys Gin Thr Asn Phe Asp Asn Arg Phe Lys Leu Ser Leu Asn 
130 135 140 

10 Lys Leu Tyr Ala Trp Ser Leu Ser Asp Tyr Asp Arg Val Val Met Leu 
145 150 155 160 

Asp Val Asp Asn Leu Phe Leu Lys Asn Thr Asp Glu Leu Phe Gin Cys 

165 170 175 

Gly Gin Phe Cys Ala Val Phe He Asn Pro Cys He Phe His Thr Gly 
15 180 185 190 

Leu Phe Val Leu Gin Pro Ser Met Glu Val Phe Arg Asp Met Leu His 

195 200 205 

Glu Leu Glu Val Lys Arg Asp Asn Pro Asp Gly Ala Asp Gin Gly Phe 
210 215 220 

20 Leu Val Ser Tyr Phe Ser Asp Leu Leu Asn Gin Pro Leu Phe Arg Pro 
225 230 235 240 

Pro Pro Asp Asn Arg Thr Ala Leu Lys Gly His Phe Arg Leu Pro Leu 

245 250 255 

Gly Tyr Gin Met Asp Ala Ser Tyr Tyr Tyr Leu Lys Leu Arg Trp Asn 
25 260 265 270 

Val Pro Cys Gly Pro Asn Ser Val He Thr Phe Pro Gly Ala Val Trp 

275 280 285 

Leu Lys Pro Trp Tyr Trp Trp Ser Trp Pro Val Leu Pro Leu Gly Leu 
290 295 300 

30 Ser Trp His His Gin Arg Arg Tyr Thr He Ser Tyr Ser Ala Glu Met 
305 310 315 320 

Pro Trp Val Leu Thr Gin Ala Val Phe Tyr Leu Gly He He Leu Val 

325 330 335 

Thr Arg Leu Ala Arg Pro Asn Met Thr Lys Leu Cys Tyr Arg Arg Ser 
35 340 345 350 

Asp Lys Asn Leu Ser Met He Gin Thr Ala Phe Lys Phe Val Ala Leu 

355 360 365 

Leu Phe He Leu Ser Ala Tyr He He Pro Phe Phe He He Pro Gin 
370 375 380 

40 Thr He His Pro Leu He Gly Trp Ser Leu Tyr Leu Thr Gly Ser Phe 
385 390 395 ^ 400 

Ala Leu Ser Thr He Pro He Asn Ala Phe Leu Leu Pro He Leu Pro 

405 410 415 

Val He Thr Pro Trp Leu Gly He Phe Gly Thr Leu Leu Val Met Ala 
45 420 425 430 

Phe Pro Ser Tyr Pro Asp Gly Val Val Arg Ala Leu Ser Val Phe Gly 

435 440 445 

Tyr Ala Phe Cys Cys Ala Pro Phe Leu Trp Val Ser Phe Val Lys He 
450 455 460 

50 Thr Ser His Leu Gin He Met He Asp Lys Glu Val Leu Phe Pro Arg 
465 470 475 480 

Leu Gly Glu Ser Gly Val Thr Ser Gly Leu Ser Lys Leu Tyr 
485 490 

55 



<210> 7 
<211> 1494 
<212> DNA 
60 <213> Arabidopsis thaliana 
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<220> 

<221> CDS 

<222> (1)..{1494) 

<400> 7 

atg gat ttg cag aga ggc ttt gtg ttc ttg tct ttg gtt eta tct ttt 48 

Met Asp Leu Gin Arg Gly Phe Val Phe Leu Ser Leu Val Leu Ser Phe 
1 5 io 15 

atg ata ate gaa acg acg gcg tat cga gag aga cag ctg ctg ctg ctg 96 
Met He He Glu Thr Thr Ala Tyr Arg Glu Arg Gin Leu Leu Leu Leu 
20 25 30 

caa cca ccg caa gaa acg gcg ata gat acc gca aac gcg gtg gtg acg 144 
Gin Pro Pro Gin Glu Thr Ala He Asp Thr Ala Asn Ala Val Val Thr 
35 40 45 

gtt caa gat cga ggt ttg aag acg egg cga ccg gag cat aag aac gca 192 
Val Gin Asp Arg Gly Leu Lys Thr Arg Arg Pro Glu His Lys Asn Ala 
50 55 60 

tac gca acg atg atg tac atg ggg acg cca aga gac tac gag ttc tac 240 
Tyr Ala Thr Met Met Tyr Met Gly Thr Pro Arg Asp Tyr Glu Phe Tyr 



65 70 75 



80 



288 



336 



gtt gcg aca cgt gtt ttg ate aga teg ttg aga agt ctt cac gtg gaa 
Val Ala Thr Arg Val Leu He Arg Ser Leu Arg Ser Leu His Val Glu 
85 90 95 

get gat etc gtc gtc ate get tct etc gac gtt cct etc cga tgg gtt 
Ala Asp Leu Val Val He Ala Ser Leu Asp Val Pro Leu Arg Trp Val 
100 105 no 

caa acc ttg gaa gag gaa gat gga get aaa gtg gtg aga gtt gaa aat 3 84 
Gin Thr Leu Glu Glu Glu Asp Gly Ala Lys Val Val Arg Val Glu Asn 
115 120 125 

gtg gat aat cca tac agg aga cag acc aac ttc aac agt aga ttc aag 
Val Asp Asn Pro Tyr Arg Arg Gin Thr Asn Phe Asn Ser Arg Phe Lys 
130 135 140 



432 



480 



528 



ctt act eta aac aag etc tac get tgg get ttg tct gat tac gac cgt 
Leu Thr Leu Asn Lys Leu Tyr Ala Trp Ala Leu Ser Asp Tyr Asp Arg 
145 150 155 i 6 o 

gtg gtc atg eta gat gee gat aac etc ttt ctt aag aaa gee gac gag 
Val Val Met Leu Asp Ala Asp Asn Leu Phe Leu Lys Lys Ala Asp Glu 
165 170 175 

ttg ttc cag tgt ggg cgc ttc tgt gcg gtc ttc att aac cct tgt ate 57 6 
Leu Phe Gin Cys Gly Arg Phe Cys Ala Val Phe He Asn Pro Cys He 
180 185 190 

ttc cac act ggt etc ttc gtg ttg cag cca tea gtg gaa gtg ttc aag 624 
Phe His Thr Gly Leu Phe Val Leu Gin Pro Ser Val Glu Val Phe Lys 
195 200 205 

gac atg etc cat gag eta caa gtt gga aga aag aat cct gat gga get 672 
Asp Met Leu His Glu Leu Gin Val Gly Arg Lys Asn Pro Asp Gly Ala 
210 215 220 
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gat caa ggt ttt ctt gtc agt tac ttc tct gat ctt ctt gac caa cct 720 
Asp Gin Gly Phe Leu Val Ser Tyr Phe Ser Asp Leu Leu Asp Gin Pro 
225 230 235 240 

etc ttt agt cct ccg agt aac gga tct gta ctt aat ggt cac ttg aga 768 
Leu Phe Ser Pro Pro Ser Asn Gly Ser Val Leu Asn Gly His Leu Arg 
245 250 255 

ctt ccc tta ggc tac caa atg gac get tct tat ttc tat ctt aag eta 816 
Leu Pro Leu Gly Tyr Gin Met Asp Ala Ser Tyr Phe Tyr Leu Lys Leu 
26 ° 265 270 

aga tgg aac ata ccc tgt gga cca aac agt gtg att aca ttc ccg gga 864 
Arg Trp Asn He Pro Cys Gly Pro Asn Ser Val He Thr Phe Pro Glv 
275 280 285 

get gtt tgg tta aag cca tgg tac tgg tgg tea tgg cct gtt ctt cca 912 
Ala Val Trp Leu Lys Pro Trp Tyr Trp Trp Ser Trp Pro Val Leu Pro 
290 295 300 

eta ggt ttc tea tgg cac gag cag cgt cgc gcc act ata ggg tac tea 960 
Leu Gly Phe Ser Trp His Glu Gin Arg Arg Ala Thr He Gly Tyr Ser 
305 3 10 315 320 

gcc gaa atg cct ttg gtt ata ate caa gca atg ttt tac ctt gga ate 1008 
Ala Glu Met Pro Leu Val He He Gin Ala Met Phe Tyr Leu Gly He 
325 330 335 

ata gtg gtt aca cga eta get cgt cct aac ata acc aag eta tgt tat 1056 
He Val Val Thr Arg Leu Ala Arg Pro Asn He Thr Lys Leu Cys Tyr 
340 345 350 

cgc cgc tct gac cgc aac tta aca acg ate caa get ggt ttt aag ttg 1104 
Arg Arg Ser Asp Arg Asn Leu Thr Thr He Gin Ala Gly Phe Lys Leu 
355 360 365 

ate gcg ctt etc tct gta gtt gca gcc tac ate ttc cca ttc ttc acc 1152 
He Ala Leu Leu Ser Val Val Ala Ala Tyr He Phe Pro Phe Phe Thr 
370 375 380 

ate cct cac act ate cac cca etc ate ggc tgg teg etc tac ttg atg 1200 
lie Pro His Thr He His Pro Leu He Gly Trp Ser Leu Tyr Leu Met 
385 390 395 400 

get tct ttt get etc tct tec att tea ate aac act etc etc etc cca 1248 
Ala Ser Phe Ala Leu Ser Ser He Ser He Asn Thr Leu Leu Leu Pro 
405 410 415 

acg etc cct gtt etc act cca tgg eta gga att etc ggc act etc ctt 1296 
Thr Leu Pro Val Leu Thr Pro Trp Leu Gly He Leu Gly Thr Leu Leu 
42 0 425 430 

S 6 ? g f° fc 5 C CCt tSg taC CCt gat gga gtg » tc a «* a S cc fc tg tea 1344 

Val Met Ala Phe Pro Trp Tyr Pro Asp Gly Val Val Arg Ala Leu Ser 
435 440 445 

2^ ^ C ??* ta ° gCa ttfc tgt tgc gca ccc fctt gtg tgg gtt tea ttc 1392 
Val Phe Ala Tyr Ala Phe Cys Cys Ala Pro Phe Val Trp Val Ser Phe 
450 455 460 



cgc aaa ate aca teg cac etc cag gtt ttg att 



gag aaa gag gtg ttg 1440 



WO 2004/078983 PCT/EP2004/002096 

16 

Arg Lys lie Thr Ser His Leu Gin Val Leu lie Glu Lys Glu Val Leu 
465 470 475 ** 480 

ttc ccg cga ttg gga gac tea ggg gtc act tea ggc ttc age aaa ttg 1488 
Phe Pro Arg Leu Gly Asp Ser Gly Val Thr Ser Gly Phe Ser Lys Leu 
485 490 495 

tat tag 1494 
Tyr 



<210> 8 
<211> 497 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 8 

Met Asp Leu Gin Arg Gly Phe Val Phe Leu Ser Leu Val Leu Ser Phe 

1 5 io 15 

Met lie lie Glu Thr Thr Ala Tyr Arg Glu Arg Gin Leu Leu Leu Leu 

20 25 30 

Gin Pro Pro Gin Glu Thr Ala He Asp Thr Ala Asn Ala Val Val Thr 

35 40 45 

Val Gin Asp Arg Gly Leu Lys Thr Arg Arg Pro Glu His Lys Asn Ala 

50 55 60 

Tyr Ala Thr Met Met Tyr Met Gly Thr Pro Arg Asp Tyr Glu Phe Tyr 
65 70 75 80 

Val Ala Thr Arg Val Leu He Arg Ser Leu Arg Ser Leu His Val Glu 

85 90 95 

Ala Asp Leu Val Val He Ala Ser Leu Asp Val Pro Leu Arg Trp Val 

100 105 no 

Gin Thr Leu Glu Glu Glu Asp Gly Ala Lys Val Val Arg Val Glu Asn 

115 120 125 

Val Asp Asn Pro Tyr Arg Arg Gin Thr Asn Phe Asn Ser Arg Phe Lys 

130 135 140 

Leu Thr Leu Asn Lys Leu Tyr Ala Trp Ala Leu Ser Asp Tyr Asp Arg 
145 150 155 ~ ~ 160 

Val Val Met Leu Asp Ala Asp Asn Leu Phe Leu Lys Lys Ala Asp Glu 

165 170 ~ 175 

Leu Phe Gin Cys Gly Arg Phe Cys Ala Val Phe He Asn Pro Cys He 

180 185 190 

Phe His Thr Gly Leu Phe Val Leu Gin Pro Ser Val Glu Val Phe Lys 

195 200 205 

Asp Met Leu His Glu Leu Gin Val Gly Arg Lys Asn Pro Asp Gly Ala 

210 215 220 

Asp Gin Gly Phe Leu Val Ser Tyr Phe Ser Asp Leu Leu Asp Gin Pro 
225 230 235 ~ 240 

Leu Phe Ser Pro Pro Ser Asn Gly Ser Val Leu Asn Gly His Leu Arg 

245 250 255 

Leu Pro Leu Gly Tyr Gin Met Asp Ala Ser Tyr Phe Tyr Leu Lys Leu 

260 265 270 

Arg Trp Asn He Pro Cys Gly Pro Asn Ser Val He Thr Phe Pro Gly 

275 280 285 

Ala Val Trp Leu Lys Pro Trp Tyr Trp Trp Ser Trp Pro Val Leu Pro 

290 295 300 

Leu Gly Phe Ser Trp His Glu Gin Arg Arg Ala Thr He Gly Tyr Ser 
305 310 315 320 

Ala Glu Met Pro Leu Val He He Gin Ala Met Phe Tyr Leu Gly He 

325 330 ^ 335 

He Val Val Thr Arg Leu Ala Arg Pro Asn He Thr Lys Leu Cys Tyr 
340 345 350 
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Arg Arg 


Ser 


Asp Arg Asn 


Leu 


Thr 






355 










360 


lie 


Ala 
370 


Leu 


Leu 


Ser 


Val 


Val 
375 


Ala 


He 


Pro 


His 


Thr 


He 


His 


Pro 


Leu 


385 










390 






Ala 


Ser 


Phe 


Ala 


Leu 
405 


Ser 


Ser 


He 


Thr 


Leu 


Pro 


Val 


Leu 


Thr 


Pro 


Trp 








420 








Val 


Met 


Ala 
435 


Phe 


Pro 


Trp 


Tyr 


Pro 
440 


Val 


Phe 


Ala 


Tyr 


Ala 


Phe 


Cys 


Cys 




450 










455 


Arg 


Lys 


He 


Thr 


Ser 


His 


Leu 


Gin 


465 










470 






Phe 


Pro 


Arg 


Leu Gly Asp 


Ser 


Gly 










485 








Tyr 
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Thr He Gin Ala Gly Phe Lys Leu 
365 

Ala Tyr He Phe Pro Phe Phe Thr 
380 

He Gly Trp Ser Leu Tyr Leu Met 
395 400 
Ser He Asn Thr Leu Leu Leu Pro 

410 415 
Leu Gly He Leu Gly Thr Leu Leu 
425 430 
Asp Gly Val Val Arg Ala Leu Ser 
445 

Ala Pro Phe Val Trp Val Ser Phe 
460 

Val Leu He Glu Lys Glu Val Leu 
475 480 
Val Thr Ser Gly Phe Ser Lys Leu 
490 495 



<210> 9 
<211> 1944 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1) . . (1944) 



<400> 9 

atg cat cca get tea tgt agt etc tea etc agg aaa gtc aaa ctt aat 
Met Hxs Pro Ala Ser Cys Ser Leu Ser Leu Arg Lys Val Lys Leu Asn 
1 5 io — 



15 



48 



att ctt aca gtg aga atg aag etc tct tct gaa agt ccc atg gcg ccg 96 
He Leu Thr Val Arg Met Lys Leu Ser Ser Glu Ser Pro Met Ala Pro 
20 25 30 

tea agt cag tea agt cat cga ctt tac att tec agt gag aaa aca aaa 144 
Ser Ser Gin Ser Ser His Arg Leu Tyr He Ser Ser Glu Lys Thr Lys 
35 40 45 

acg aag aga ttc caa aga aac gga tac act etc gat gtt gaa atg tgt 192 
Thr Lys Arg Phe Gin Arg Asn Gly Tyr Thr Leu Asp Val Glu Met Cys 
50 55 60 

T C ^ C o Ct agt ° tg aaa Ctt gtt ttg tfct ctt at ^ *tg ctg gtt 240 
Val Asn Phe Ser Ser Leu Lys Leu Val Leu Phe Leu Met Met Leu Val 

65 70 75 so 

^ fc 5*? !£ C ° tC taC tgt tCt Cca ccg ttg caa att cct gaa gat 288 

Ala Met Phe Thr Leu Tyr Cys Ser Pro Pro Leu Gin He Pro Glu Asp 

85 90 95 

cca tea agt ttt gca aac aaa tgg ata eta gaa cct get gta acc aca 33 6 
Pro Ser Ser Phe Ala Asn Lys Trp He Leu Glu Pro Ala Val Thr Thr 
100 105 no 

gat cct cgc tat ata get aca tct gag ate aac tgg aac agt atg tea 384 
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Asp Pro Arg Tyr lie Ala Thr Ser Glu He Asn Trp Asn Ser Met Ser 
115 120 125 

ctt gtt gtt gag cat tac tta tct ggc aga age gag tat caa gga att 432 
Leu Val Val Glu His Tyr Leu Ser Gly Arg Ser Glu Tyr Gin Gly He 
130 135 140 

ggc ttt eta aat etc aac gat aac gag att aat cga tgg cag gtg gtc 480 
Gly Phe Leu Asn Leu Asn Asp Asn Glu He Asn Arg Trp Gin Val Val 
145 150 155 160 

ata aaa tct cac tgt cag cat ata get ttg cat eta gac cat get gca 528 
He Lys Ser His Cys Gin His He Ala Leu His Leu Asp His Ala Ala 
165 170 175 

acft aac ata act tgg aaa tct tta tac ccg gaa tgg att gac gag gaa 576 
Ser Asn He Thr Trp Lys Ser Leu Tyr Pro Glu Trp He Asp Glu Glu 
180 185 190 

gaa aaa ttc aaa gtc ccc act tgt cct tct ctt cct tgg att caa gtt 624 
Glu Lys Phe Lys Val Pro Thr Cys Pro Ser Leu Pro Trp He Gin Val 
195 200 205 

cct gac aag tct cga ate gat ctt ate att gec aag etc cca tgt aac 672 
Pro Asp Lys Ser Arg He Asp Leu He He Ala Lys Leu Pro Cys Asn 
210 215 220 

aag tea gga aaa tgg tea aga gat gtg get aga ttg cac tta caa ctt 720 
Lys Ser Gly Lys Trp Ser Arg Asp Val Ala Arg Leu His Leu Gin Leu 
225 230 235 240 

gca gca get cga gtg gcg gca tct tct gaa ggg ctt cat gat gtt cat 768 
Ala Ala Ala Arg Val Ala Ala Ser Ser Glu Gly Leu His Asp Val His 
245 250 255 

gtg att ttg gta tea gat tgc ttt cca ata ccg aat ctt ttt acg ggt 816 
Val He Leu Val Ser Asp Cys Phe Pro He Pro Asn Leu Phe Thr Gly 
260 265 270 

caa gaa ctt gtt gee cgt caa gga aac ata tgg ctg tat aag cct aaa 864 
Gin Glu Leu Val Ala Arg Gin Gly Asn He Trp Leu Tyr Lys Pro Lys 
275 280 285 

ctt cac cag tta aga caa aag tta caa ctt cct gtt ggt tec tgt gaa 912 
Leu His Gin Leu Arg Gin Lys Leu Gin Leu Pro Val Gly Ser Cys Glu 
290 295 300 

ctt tct gtt cct ctt caa get aaa gat aat ttc tac teg gca aat gee 960 
Leu Ser Val Pro Leu Gin Ala Lys Asp Asn Phe Tyr Ser Ala Asn Ala 
305 310 315 320 

aag aaa gaa gcg tac gcg acg ate ttg cac tea gat gat get ttt gtc 1008 
Lys Lys Glu Ala Tyr Ala Thr He Leu His Ser Asp Asp Ala Phe Val 
325 330 ~ 335 

tgt gga gee att gca gta gca cag age att cga atg tea ggc tct act 1056 
Cys Gly Ala He Ala Val Ala Gin Ser He Arg Met Ser Gly Ser Thr 
340 345 350 



cgc aat ttg gta ata eta gtc gat gat teg ate agt gaa tac cat aga 
Arg Asn Leu Val He Leu Val Asp Asp Ser He Ser Glu Tyr His Arg 



1104 
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355 360 365 

agt ggc ttg gaa tea get gga tgg aag att cac aca ttt caa aga ate 1152 
Ser Gly Leu Glu Ser Ala Gly Trp Lys He His Thr Phe Gin Arg" lit 
370 375 3 8 o 

aga aac ccg aaa get gaa gca aat gca tat aac caa tgg aac tac age 1200 
Arg Asn Pro Lys Ala Glu Ala Asn Ala Tyr Asn Gin Trp Asn Tyr sir 
385 390 395 400 

aaa ttc cgt ctt tgg gaa ttg aca gaa tac aac aag ate ate ttc at-h i, 4fl 
Lys Phe Arg Leu Trp Glu Leu Thr Glu Tyr Asn Lys lit lie Se Xe 
405 410 415 

gat gca gac atg ctt ate etc aga aac atg gat ttc etc ttc gag tac 1296 
Asp Ala Asp Met Leu He Leu Arg Asn Met Asp Phe Leu Phe Glu T^r 
420 425 430 

ccc gaa ate tec aca act gga aac gac ggt acg etc ttc aac tec ggt 1344 
Pro Glu lie Ser Thr Thr Gly Asn Asp Gly Thr Leu Phe Asn Ser Sfy 
435 440 445 * 

f ta 5 fc ? ? fc ? a ^ Saa CCa tCa aat tca aca ttc ca 9 tta eta atg gat 1392 
Leu Met Val He Glu Pro Ser Asn Ser Thr Phe Gin Leu Leu Me? Asp 
450 455 4 6 o P 

R S = ?ff f at a f° tC ° taC aat gga gga gac caa «»t t^c ctt 1440 

His He Asn Asp He Asn Ser Tyr Asn Gly Gly Asp Gin Gly Tyr Leu 

465 470 475 480 

aac gag ata ttc aca tgg tgg cat egg att cca aaa cac atg aat ttc 1488 
Asn Glu He Phe Thr Trp Trp His Arg He Pro Lys His Me? Asn tht 
485 490 495 

ttg aag cat ttc tgg gaa gga gac aca cct aag cac agg aaa tct aaa 15Tfi 
Leu Lys His Phe Trp Glu Gly Asp Thr Pro Lys His Ar? lyl Ser lys 
500 505 510 

acg aga eta ttt gga get gat cct ccg ata etc tac gtt ctt cat tac i ^sd 
Thr Arg Leu Phe Gly Ala Asp Pro Pro He Leu Tyr Val leu His Ty"r 
515 520 525 

f ta o? fc I a ° aa ° aaa CCa tgg gta tgc ttc aaa ^ac tac gat tgc aat 
Leu Gly Tyr Asn Lys Pro Trp Val Cys Phe Arg Asp Tyr Asp Cys Asn 
3JU 535 540 

tgg aat gtc gtt gga tac cat caa ttc gcg age gat gaa gca cac aaa 
Trp Asn Val Val Gly Tyr His Gin Phe Ala Ser Asp Glu K His lys 
545 550 555 560 



1632 



1680 



act tgg tgg aga gtg cac gac gcg atg cct aag aaa ttg caa aaa ttt 172R 
Thr Trp Trp Arg Val His Asp Ala Met Pro LyJ Lys LeS III At? Ihl 
565 570 575 

tgt eta ctg agt teg aaa caa aag gcg caa ctt gag tgg gat egg aga 1776 
Cys Leu Leu Ser Ser Lys Gin Lys Ala Gin Leu Glu Trp Asp A?g A?g 
580 585 590 

r a n fit Hf 3 ? aa f° g aat tac aga 9 ac m cat tgg agg att aag ate 1824 
Gin Ala Glu Lys Ala Asn Tyr Arg Asp Gly His Trp Arg He Lys He 
595 600 605 
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aaa gat aag aga ctt acg 
Lys Asp Lys Arg Leu Thr 
610 

agt atg ctt tgg cat tgg 
Ser Met Leu Trp His Trp 
625 630 

get gat tct tec tec acc 
Ala Asp Ser Ser Ser Thr 
645 



act tgt ttt gaa gat ttc 
Thr Cys Phe Glu Asp Phe 
615 620 

ggt gag act cag acc aac 
Gly Glu Thr Gin Thr Asn 
635 

gcg taa 
Ala 



tgt ttc tgg gag 1872 
Cys Phe Trp Glu 



tec acc gtc get 192 0 
Ser Thr Val Ala 
640 

1944 



<210> 10 
<211> 647 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 10 

Met His Pro Ala Ser Cys Ser Leu Ser Leu Arg Lys Val Lys Leu Asn 

1 5 io 15 

He Leu Thr Val Arg Met Lys Leu Ser Ser Glu Ser Pro Met Ala Pro 

20 25 30 

Ser Ser Gin Ser Ser His Arg Leu Tyr He Ser Ser Glu Lys Thr Lys 

35 40 45 

Thr Lys Arg Phe Gin Arg Asn Gly Tyr Thr Leu Asp Val Glu Met Cvs 

50 55 so 

Val Asn Phe Ser Ser Leu Lys Leu Val Leu Phe Leu Met Met Leu Val 
65 70 75 80 

Ala Met Phe Thr Leu Tyr Cys Ser Pro Pro Leu Gin He Pro Glu Asp 

85 90 95 

Pro Ser Ser Phe Ala Asn Lys Trp He Leu Glu Pro Ala Val Thr Thr 

100 105 no 

Asp Pro Arg Tyr He Ala Thr Ser Glu He Asn Trp Asn Ser Met Ser 

115 120 125 

Leu Val Val Glu His Tyr Leu Ser Gly Arg Ser Glu Tyr Gin Gly He 

130 135 140 

Gly Phe Leu Asn Leu Asn Asp Asn Glu He Asn Arg Trp Gin Val Val 
" 5 150 155 i 6 o 

He Lys Ser His Cys Gin His He Ala Leu His Leu Asp His Ala Ala 

165 ivo i 75 

Ser Asn He Thr Trp Lys Ser Leu Tyr Pro Glu Trp He Asp Glu Glu 

180 185 190 

Glu Lys Phe Lys Val Pro Thr Cys Pro Ser Leu Pro Trp He Gin Val 

195 200 205 

Pro Asp Lys Ser Arg He Asp Leu He He Ala Lys Leu Pro Cys Asn 

210 215 220 

Lys Ser Gly Lys Trp Ser Arg Asp Val Ala Arg Leu His Leu Gin Leu 
225 230 235 240 

Ala Ala Ala Arg Val Ala Ala Ser Ser Glu Gly Leu His Asp Val His 

245 250 255 

Val He Leu Val Ser Asp Cys Phe Pro He Pro Asn Leu Phe Thr Gly 

260 265 270 

Gin Glu Leu Val Ala Arg Gin Gly Asn He Trp Leu Tyr Lys Pro Lys 

275 280 285 

Leu His Gin Leu Arg Gin Lys Leu Gin Leu Pro Val Gly Ser Cys Glu 

290 295 300 

Leu Ser Val Pro Leu Gin Ala Lys Asp Asn Phe Tyr Ser Ala Asn Ala 
305 310 315 320 

Lys Lys Glu Ala Tyr Ala Thr He Leu His Ser Asp Asp Ala Phe Val 
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325 330 335 

Cys Gly Ala He Ala Val Ala Gin Ser He Arg Met Ser Gly Ser Thr 

340 345 350 

Arg Asn Leu Val He Leu Val Asp Asp Ser He Ser Glu Tyr His Arg 

355 360 365 

Ser Gly Leu Glu Ser Ala Gly Trp Lys He His Thr Phe Gin Arg He 

370 375 380 

Arg Asn Pro Lys Ala Glu Ala Asn Ala Tyr Asn Gin Trp Asn Tyr Ser 
385 3 90 395 400 

Lys Phe Arg Leu Trp Glu Leu Thr Glu Tyr Asn Lys He He Phe He 

405 410 415 

Asp Ala Asp Met Leu He Leu Arg Asn Met Asp Phe Leu Phe Glu Tyr 

420 425 430 

Pro Glu He Ser Thr Thr Gly Asn Asp Gly Thr Leu Phe Asn Ser Gly 

435 440 445 

Leu Met Val He Glu Pro Ser Asn Ser Thr Phe Gin Leu Leu Met Asp 
450 455 46Q 

His He Asn Asp He Asn Ser Tyr Asn Gly Gly Asp Gin Gly Tyr Leu 
465 470 475 ~ 480 

Asn Glu He Phe Thr Trp Trp His Arg He Pro Lys His Met Asn Phe 

485 490 495 

Leu Lys His Phe Trp Glu Gly Asp Thr Pro Lys His Arg Lys Ser Lys 

500 505 510 

Thr Arg Leu Phe Gly Ala Asp Pro Pro He Leu Tyr Val Leu His Tyr 

515 520 525 

Leu Gly Tyr Asn Lys Pro Trp Val Cys Phe Arg Asp Tyr Asp Cys Asn 

530 535 540 

Trp Asn Val Val Gly Tyr His Gin Phe Ala Ser Asp Glu Ala His Lys 
545 550 555 560 

Thr Trp Trp Arg Val His Asp Ala Met Pro Lys Lys Leu Gin Arg Phe 

565 570 575 

Cys Leu Leu Ser Ser Lys Gin Lys Ala Gin Leu Glu Trp Asp Arg Arg 

580 585 590 

Gin Ala Glu Lys Ala Asn Tyr Arg Asp Gly His Trp Arg He Lys He 

595 600 605 

Lys Asp Lys Arg Leu Thr Thr Cys Phe Glu Asp Phe Cys Phe Trp Glu 

610 615 620 

Ser Met Leu Trp His Trp Gly Glu Thr Gin Thr Asn Ser Thr Val Ala 
6 ? 5 "0 635 640 

Ala Asp Ser Ser Ser Thr Ala 
645 



<210> 11 
<211> 1857 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1)..(1857) 

<400> 11 

atg ata cct tec tea agt ccc atg 
Met He Pro Ser Ser Ser Pro Met 
1 5 

tea aaa gag aag aca agt agg agg 
Ser Lys Glu Lys Thr Ser Arg Arg 
20 



gag tea aga cat cga etc teg ttc 48 
Glu Ser Arg His Arg Leu Ser Phe 
10 is 

aga ttt caa aga att gag aag ggt 96 
Arg Phe Gin Arg He Glu Lys Gly 
25 30 
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Si lJI pJf T C ^ Ctg aaa Ctt gtg ttg att tgt ata atg ctt gga 144 
Val Lys Phe Asn Thr Leu Lys Leu Val Leu He Cys He Met Leu Gly 
J5 40 45 

£S S S S S £ £ S J£ £ £ s £ £ S S 192 

55 60 

gaa att cca act agt ttt ggt ctt act act gat cct cgc tat ata act- ,, n 
Glu He Pro Thr Ser Phe Gly Leu Thr Thr Asp Pro Sg Tyr {£ £a ° 

70 75 80 

i 5 S K IS E S» Sg E S S2 S £ S SS K £ SS 288 



10 



336 



3 84 



85 90 95 

gta ttt ggt aga age gag tat caa gga att aat ct-t- 
V.1 Phe oy toa ser Glu W «. I? y £ IS Leu S Sn 2S 

105 1 10 

gat aac gag att gat cga ttc aag gag gta acg aaa tct gac tat aat 
Asp Asn Glu He Asp Arg Phe Lys Glu Val Thr Lys Ser Asp Cys 
25 125 

His" £? !?! 2? fc r ta 9at tat ° Ct gca aag ata aca tgg gaa 432 

Si ?s Ala Ala Lys Asn Ile Thr T ^ £S 

135 140 

30 tct tta tac ccg gaa tgg att gat gaa gtt gaa gaa ttc gaa gtc cct 4 fin 
Ser Leu Tyr Pro Glu Trp He Asp Glu Val Glu Slu Phe Su $2 S 80 
5 150 155 160 

^ ^ 9t CCt tCt ° tg CCt ttg att caa att cc t aag cct caa att s?« 

35 Thr Cys Pro Ser Leu Pro Leu lie Gin lie Pro Ity £! P ? 0 j£ 528 

165 170 175 

K£ g ?° aag Ctt CCg tgt gat aaa tc =a gga aaa tgg tct 576 

40 P ^ ^0 ^ ^ ^ ° lY LyS ^ 



190 



aga gat gtg get cgc ttg cat tta caa ctt gca gca get caa ata aca 
Arg Asp val Ala Arg Leu His Leu Gin Leu Ala Ala 111 A?g Va? 
45 200 205 

??J c Ct o Ct ^ gga Ctt Cat aat gtt cat att ttg gta tct aat 

Ala Ser Ser Lys Gly Leu His Asn Val His Val He Leu vlt Ser 1st 

215 220 



50 



5£ S fc « * ° Cg aat Ctt tfct acg ca a gaa ctt gtt gec cat 

Cys Phe Pro He Pro Asn Leu Phe Thr Gly Gin Glu Leu Sal Sa Sg 

235 240 

caa gga aac ata tgg ctg tat aag cct aat ctt cac cag eta aaa caa 
Gin Gly Asn He Trp Leu Tyr Lys Pro Asn Leu His S£ Leu Sg £n 



624 



672 



720 



^ r tta ^ 9 Ctt ° Ct gtt ggt tcc 9 aa tct gtt cct ctt caa 816 

Lys Leu Gin Leu Pro Val Gly Ser Cys Glu Leu Ser Sal Pro llu oln 

265 270 
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get aaa gat aat ttc tac tec gca ggt gca aag aaa gaa get tac gcg 864 
Ala Lys Asp Asn Phe Tyr Ser Ala Gly Ala Lys Lys Glu Ala Tyr Ala 
275 280 285 

^ Til ?2f o Ct g ? C ° aa tfct tat gtC tgt gga ^ cc att 9^a get 912 

lit SU HlS Ser Ala Gln Phe ^ Val Cys Gly Ala He Ala Ala 
290 295 300 

Sa Gin Ser 5S 2S 5*? n?° ° gt gat Ctg gtC ata ctt 960 

305 310 ^ LSU Val Ile Leu 



315 320 



gtt gat gaa acg ata age gaa tac cat aaa agt ggc ttg gta act act ions 
Val Asp Glu Thr He Ser Glu Tyr His Lys sir Sly Le5 Sal Ea Sa 
325 330 335 

gga tgg aag att caa atg ttt caa aga ate agg aac ccg aat get gta 1056 
Gly Trp Lys lie Gin Met Phe Gin Arg lie Arg Asn Pro Asn Ila Sal 



340 345 



350 



cca aat gee tac aac gaa tgg aac tac age aag ttt cgt ctt tgg caa 1104 
Pro Asn Ala Tyr Asn Glu Trp Asn Tyr Ser Lys Phe Arg Leu TrjJ Sin 
355 3 6 o 365 

ctg act gaa tac agt aag ate ate ttc ate gat gca gac atg ctt ate 1152 
Leu Thr Glu Tyr Ser Lys lie lie Phe lie Asp Ala Asp Me? Leu Til 
370 375 380 

ctg aga aac att gat ttc etc ttc gag ttc cct gag ata tea gca act 1200 
Leu Arg Asn He Asp Phe Leu Phe Glu Phe Pro Glu Ile Ser Ala Thr 
385 390 395 400 

gga aac aat get acg etc ttc aac tct ggt eta atg gtg gtt gag cca 1248 
Gly Asn Asn Ala Thr Leu Phe Asn Ser Gly Leu Met Val Val Slu Pro" 
405 410 415 

tct aat tea aca ttc cag tta eta atg gat aac att aat gaa gtt gtg 1296 
Ser Asn Ser Thr Phe Gin Leu Leu Met Asp Asn lie Asn Glu Val ?al 
420 425 430 

tct tac aac gga gga gac caa ggt tac ctt aac gag ata ttc aca tgg 1344 
Ser Tyr Asn Gly Gly Asp Gin Gly Tyr Leu Asn Glu Ile Phe Thr tS 
435 440 445 

tgg cat egg att cca aaa cac atg aat ttc ttg aag cat ttc tgg gaa 13 92 
Trp His Arg He Pro Lys His Met Asn Phe Leu LyS His Phe TrJ SS 
4b0 455 460 

gga gac gaa cct gag att aaa aaa atg aag acg agt eta ttt gga get 1440 
Gly Asp Glu Pro Glu lie Lys Lys Met Lys Thr Ser Leu Phe Sly Ala 
465 470 475 480 

Si t?° r Cta if C gtt Ctt Cat taC Cta ggt tat aac aaa ccc 1488 

Asp Pro Pro He Leu Tyr Val Leu His Tyr Leu Gly Tyr Asn Lys Pro 

485 490 " 495 

tgg tta tgc ttc aga gac tat gac tgc aat tgg aat gtc gat att ttc 153 6 
Trp Leu Cys Phe Arg Asp Tyr Asp Cys Asn Trp Asn ?al Asp He Phe 
500 505 510 

cag gaa ttt get agt gac gag get cat aaa ace tgg tgg aga gtg cac 1584 
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1632 



1680 



24 

Gin Glu Phe Ala Ser Asp Glu Ala His Lys Thr Trp Trp Arg Val His 
515 520 525 

gac gca atg cot gaa aac ttg cat aag ttc tgt eta eta aga teg aaa 
Asp Ala Met Pro Glu Asn Leu His Lys Phe Cys Leu Leu Arg Ser Lys 
530 535 54Q 

cag aag gcg caa ctt gaa tgg gat agg aga caa gca gag aaa ggg aac 
Gin Lys Ala Gin Leu Glu Trp Asp Arg Arg Gin Ala Glu Lys Gly Asn 
545 550 555 560 

tac aaa gat gga cat tgg aag ata aag ate aaa gac aag aga ctt aag 1728 
Tyr Lys Asp Gly His Trp Lys He Lys He Lys Asp Lys Arg Leu LyS 
565 570 575 

act tgt ttc gaa gat ttc tgc ttt tgg gag agt atg ctt tgg cat tgg 1776 
Thr Cys Phe Glu Asp Phe Cys Phe Trp Glu Ser Met Leu Trp His Trp 
580 585 590 

ggt gag acg aac tct acc aac aat tct tec acc acc acc act tea tea 
Gly Glu Thr Asn Ser Thr Asn Asn Ser Ser Thr Thr Thr Thr Ser Ser 
595 600 605 

ccg ccg cat aaa acc get etc cct tec ctg tga 1fl[;7 
Pro Pro His Lys Thr Ala Leu Pro Ser Leu 
610 615 



1824 



<210> 12 
<211> 618 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 12 

Met He Pro Ser Ser Ser Pro Met Glu Ser Arg His Arg Leu Ser Phe 

1 5 io 15 

Ser Lys Glu Lys Thr Ser Arg Arg Arg Phe Gin Arg He Glu Lys Glv 

20 25 30 

Val Lys Phe Asn Thr Leu Lys Leu Val Leu He Cys He Met Leu Gly 

35 40 "^5 

Ala Leu Phe Thr He Tyr Arg Phe Arg Tyr Pro Pro Leu Gin He Pro 

50 55 60 

Glu He Pro Thr Ser Phe Gly Leu Thr Thr Asp Pro Arg Tyr Val Ala 
65 70 75 " 80 

Thr Ala Glu He Asn Trp Asn His Met Ser Asn Leu Val Glu Lys His 

85 90 95 

Val Phe Gly Arg Ser Glu Tyr Gin Gly He Gly Leu He Asn Leu Asn 

iOO 105 no 

Asp Asn Glu He Asp Arg Phe Lys Glu Val Thr Lys Ser Asp Cys Asp 
115 120 125 

HlS Yfi Ala LeU His Leu ^ ^ Ala Ala Asn He Thr Trp Glu 
13 0 135 140 

Ser Leu Tyr Pro Glu Trp He Asp Glu Val Glu Glu Phe Glu Val Pro 

150 155 160 

Thr Cys Pro Ser Leu Pro Leu He Gin He Pro Gly Lys Pro Arg He 

165 170 175 

Asp Leu Val He Ala Lys Leu Pro Cys Asp Lys Ser Gly Lys Trp Ser 

180 i 8 5 19Q 

Arg Asp Val Ala Arg Leu His Leu Gin Leu Ala Ala Ala Arg Val Ala 

195 200 205 

Ala Ser Ser Lys Gly Leu His Asn Val His Val He Leu Val Ser Asp 
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210 215 220 

Cys Phe Pro lie Pro Asn Leu Phe Thr Gly Gin Glu Leu Val Ala Arg 
225 230 235 240 

Gin Gly Asn lie Trp Leu Tyr Lys Pro Asn Leu His Gin Leu Arg Gin 

245 250 255 

Lys Leu Gin Leu Pro Val Gly Ser Cys Glu Leu Ser Val Pro Leu Gin 

260 265 270 

Ala Lys Asp Asn Phe Tyr Ser Ala Gly Ala Lys Lys Glu Ala Tvr Ala 
275 280 285 

Thr S« LSU H±S Ser Ala Gln Phe Val ^ Gly Ala He Ala Ala 

290 295 300 

Ala Gin Ser He Arg Met Ser Gly Ser Thr Arg Asp Leu Val He Leu 

5 310 315 320 

Val Asp Glu Thr lie Ser Glu Tyr His Lys Ser Gly Leu Val Ala Ala 

325 330 335 

Gly Trp Lys He Gin Met Phe Gin Arg He Arg Asn Pro Asn Ala Val 

340 345 350 

Pro Asn Ala Tyr Asn Glu Trp Asn Tyr Ser Lys Phe Arg Leu Trp Gin 

355 360 365 

Leu Thr Glu Tyr Ser Lys He He Phe He Asp Ala Asp Met Leu He 

370 375 3 8 o 

Leu Arg Asn He Asp Phe Leu Phe Glu Phe Pro Glu He Ser Ala Thr 
If 390 3 95 400 

Gly Asn Asn Ala Thr Leu Phe Asn Ser Gly Leu Met Val Val Glu Pro 

405 410 415 

Ser Asn Ser Thr Phe Gin Leu Leu Met Asp Asn He Asn Glu Val Val 

420 425 430 

Ser Tyr Asn Gly Gly Asp Gin Gly Tyr Leu Asn Glu He Phe Thr Trp 

43 5 440 445 

Trp His Arg He Pro Lys His Met Asn Phe Leu Lys His Phe Trp Glu 

450 455 460 

Gly Asp Glu Pro Glu He Lys Lys Met Lys Thr Ser Leu Phe Gly Ala 
465 470 475 480 

Asp Pro Pro He Leu Tyr Val Leu His Tyr Leu Gly Tyr Asn Lys Pro 

4 85 490 495 

Trp Leu Cys Phe Arg Asp Tyr Asp Cys Asn Trp Asn Val Asp He Phe 

500 505 510 

Gin Glu Phe Ala Ser Asp Glu Ala His Lys Thr Trp Trp Arg Val His 

515 520 525 

Asp Ala Met Pro Glu Asn Leu His Lys Phe Cys Leu Leu Arg Ser Lys 
530 535 54Q 

Gin Lys Ala Gin Leu Glu Trp Asp Arg Arg Gin Ala Glu Lys Gly Asn 
545 550 555 5 6 o 

Tyr Lys Asp Gly His Trp Lys He Lys He Lys Asp Lys Arg Leu Lys 

565 570 575 

Thr Cys Phe Glu Asp Phe Cys Phe Trp Glu Ser Met Leu Trp His Trp 

580 585 5go 

Gly Glu Thr Asn Ser Thr Asn Asn Ser Ser Thr Thr Thr Thr Ser Ser 

595 600 6 05 

Pro Pro His Lys Thr Ala Leu Pro Ser Leu 
610 615 



<210> 13 
<211> 2130 
<212> DNA 

<213> Arabidopsis thaliana 



<220> 
<221> CDS 
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<222> (1) . . (1980) 
<400> 13 

atg gca aac tct ccc get get cct gca ccc acc acc aca acc ggt ggt 48 
Met Ala Asn Ser Pro Ala Ala Pro Ala Pro Thr Thr Thr Thr Gly Gly 
15 10 15 

gac tec egg cga cgc etc tec gcg tec ata gaa gca ata tgc aag agg 96 
Asp Ser Arg Arg Arg Leu Ser Ala Ser He Glu Ala He Cys Lys Arg 
20 25 30 

aga ttc egg aga aat age aaa gga ggt ggc aga teg gat atg gtg aaa 144 
Arg Phe Arg Arg Asn Ser Lys Gly Gly Gly Arg Ser Asp Met Val Lys 
35 40 45 

ccg ttt aat ate ata aat ttt teg aca caa gac aaa aac agt agt tgt 192 
Pro Phe Asn He He Asn Phe Ser Thr Gin Asp Lys Asn Ser Ser Cys 
50 55 60 

tgt tgt ttc acc aag ttt cag ate gtg aag ctt etc ttg ttt ate ctt 240 
Cys Cys Phe Thr Lys Phe Gin He Val Lys Leu Leu Leu Phe He Leu 
65 7 0 75 go 

rt C t Ct SS fc T ° tC " C aCC att atc tat tct cct g aa act tat cat 288 

Leu Ser Ala Thr Leu Phe Thr He He Tyr Ser Pro Glu Ala Tyr His 
85 90 95 

cat tct ctt tec cac tea tct tct cga tgg ata tgg aga aga caa gat 336 
Hxs Ser Leu Ser His Ser Ser Ser Arg Trp He Trp Arg Arg Gin Asp 
100 105 ~ no 

cca cgt tac ttc teg gat ctg gat ata aac tgg gac gat gtg act aaa 384 
Pro Arg Tyr Phe Ser Asp Leu Asp He Asn Trp Asp Asp Val Thr Lys 
115 120 125 

acc ctt gag aac atc gaa gaa ggc cgt acg atc ggt gtc ttg aat ttt 432 
Thr Leu Glu Asn He Glu Glu Gly Arg Thr He Gly Val Leu Asn Phe 
130 135 14Q 

gat teg aac gag atc caa cga tgg aga gaa gta tec aag age aag gac 480 
Asp Ser Asn Glu He Gin Arg Trp Arg Glu Val Ser Lys Ser Lys Asp 
145 150 155 leo 

aat ggg gat gaa gaa aaa gtt gtt gta ttg aat eta gat tac gca gac 528 
Asn Gly Asp Glu Glu Lys Val Val Val Leu Asn Leu Asp Tyr Ala Asp 
165 170 175 

aag aat gtg act tgg gac gca eta tat cca gag tgg atc gat gag gac 576 
Lys Asn Val Thr Trp Asp Ala Leu Tyr Pro Glu Tr? He Asp IS £S 
180 185 190 

caa gaa aca gag gtc cct gtt tgt cct aat atc ccg aac att aag gta 624 
Gin Glu Thr Glu Val Pro Val Cys Pro Asn He Pro Asn He Lys Val 
195 200 205 

»S ^ f 3a ° tC gat Ctg atc gtc gtg aaa ctt cct tgt egg aaa 672 

Pro Thr Arg Arg Leu Asp Leu He Val Val Lys Leu Pro Cys Arg Lys 
210 215 220 



720 
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240 



?? 3 ? gCg 3 tCg gCC aaa ggg ttfc ttc a «f aga cat Btg 768 

Ala Ala Thr Val Ala Ala Ser Ala Lys Gly Phe Phe Arg Gly His Val 

245 250 255 



ttt ttt gta tct aga tgc ttt ccg att ccg aat ctt ttc egg tgt aaa 
Phe Phe Val Ser Arg Cys Phe Pro lie Pro Asn Leu Phe Arg Cys Lys 
260 265 270 



816 



gat ctt gtg tct egg aga ggc gat gtt tgg ttg tac aaa cct aat ctt 864 
Asp Leu Val Ser Arg Arg Gly Asp Val Trp Leu Tyr Lys Pro Asn Leu 
2? 5 280 285 

gat ace ttg aga gac aag ctt cag ctg cct gta ggg tct tgt gag eta 912 
Asp Thr Leu Arg Asp Lys Leu Gin Leu Pro Val Gly Ser Cys Glu Leu 
290 295 300 

tct ctt cct ctt ggc ate caa gat agg cca age tta gga aac cct aaa 960 
Ser Leu Pro Leu Gly He Gin Asp Arg Pro Ser Leu Gly Asn Pro Lys 
305 310 315 320 

aga gaa get tac gca aca att ctt cac tea get cac gtt tac gtc tac 1008 
Arg Glu Ala Tyr Ala Thr He Leu His Ser Ala His Val Tyr Val Cys 
325 330 335 

ggt gca ate gee gcg get cag age ata aga cag tct ggt teg acg aga 1056 
Gly Ala He Ala Ala Ala Gin Ser He Arg Gin Ser Sly Ser A?g 
340 345 350 

gac ctt gtt ate ctt gtt gat gac aac ate age ggt tac cac egg agt 1104 
Asp Leu Val He Leu Val Asp Asp Asn He Ser Gly Tyr His Arg Ser 
355 360 365 

gga eta gaa gee gcg ggt tgg caa ate egg acg ata' cag agg att caa 115? 
Gly Leu Glu Ala Ala Gly Trp Gin He Arg Th? He Gin Sg lie Arg" 
370 375 380 

aac cct aag gca gag aaa gat get tac aac gaa tgg aac tac age aag 1200 
Asn Pro Lys Ala Glu Lys Asp Ala Tyr Asn Glu Trp Asn Tyr Ser Lys 
385 390 395 400 

ttc egg eta tgg cag ctg act gat tac gac aaa ate att ttc ate gac 1248 
Phe Arg Leu Trp Gin Leu Thr Asp Tyr Asp Lys He He Phe He Asp 
4 °5 410 415 

gcg gat etc tta ate ttg aga aac ate gat ttc ttg ttc teg atg cct 1296 
Ala Asp Leu Leu He Leu Arg Asn He Asp Phe Leu Phe Ser Met Pro 
420 425 430 

^f g «° ^ Ca g f fc aCa gga aac aat gga act ctg ttt aat tea gga gtt 1344 
Glu He Ser Ala Thr Gly Asn Asn Gly Thr Leu Phe Asn Ser G?y Val 
4 35 440 445 

X? Sf ??f S Ct aa ° tgt aCg ttfc Cag ctt cta atg gaa ^t 13 92 

G1U Pr ° ^ Asn Thr phe Gln L ®u Leu Met Glu His 

450 455 460 

ata aac gag att gag tct tat aac ggt gga gat caa ggt tac tta aac 1440 
He Asn Glu He Glu Ser Tyr Asn Gly Gly Asp Gin Gly Tyr Leu Asn 
465 4? 0 475 480 
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^f 9 ,ff ^° ^ a tgg tgg CaC Cgg att cca aaa ca t atg aat ttc ttg 1488 
Glu val Phe Thr Trp Trp His Arg He Pro Lys His Met Asn Phe Leu 
485 490 495 

aag cat ttt tgg att ggc gat gaa gat gac gcg aaa cgc aag aaa aca 1536 
Lys His Phe Trp He Gly Asp Glu Asp Asp Ala Lys Arg Lys Lys Thr 
500 5 05 510 

r tfc 2^ g f a gag CCt CCt gtt ctt tat 3tt ctt cat tac ctt 1584 

Glu Leu Phe Gly Ala Glu Pro Pro Val Leu Tyr Val Leu His Tyr Leu 
515 520 525 

?? g S tg f ag CCg tgg tta tgt tac cgt gac tac 9 ac tfft aac ttc aac 1632 
Gly Met Lys Pro Trp Leu Cys Tyr Arg Asp Tyr Asp Cys Asn Phe Asn 

530 535 540 

tec gac ata ttc gtt gag ttt get acc gat ate get cat cga aaa tgg 1680 
Ser Asp He Phe Val Glu Phe Ala Thr Asp He Ala His Arg Lys Trp 
545 550 555 560 

S t9 gt ? Ca ° ga ° gCC atg CCa cag gaa ctt cac caa ttc tgt tac 1728 
Trp Met Val His Asp Ala Met Pro Gin Glu Leu His Gin Phe Cys Tyr 
565 570 575 

ttg cga tec aag caa aag gca cag ctg gaa tat gat cgc egg caa gca 1776 
Leu Arg Ser Lys Gin Lys Ala Gin Leu Glu Tyr Asp Arg Arg Gin Ala 
580 585 590 

gag gec gca aat tat gee gac ggt cat tgg aaa ata aga gta aag gac 
Glu Ala Ala Asn Tyr Ala Asp Gly His Trp Lys He Arg Val Lys Asp 



1824 



595 600 



605 



ccg aga ttc aaa att tgc ate gac aaa tta tgt aat tgg aaa agt atg 
Pro Arg Phe Lys He Cys He Asp Lys Leu Cys Asn Trp Lys Ser Met 
610 615 620 

ctg egg cat tgg ggc gaa tea aat tgg act gac tac gag tct ttt gtt 
Leu Arg His Trp Gly Glu Ser Asn Trp Thr Asp Tyr Glu Ser Phe Val 
625 630 



1872 



1920 



635 640 



1968 



2020 



ccc acc cca cca gee att acc gta gac egg aga tea tea ctt ccc ggc 
Pro Thr Pro Pro Ala He Thr Val Asp Arg Arg Ser Ser Leu Pro Gly 
645 650 655 

cat aac ttg tga cgcaataatt atacatactt attaatggat ttcatgagtt 
His Asn Leu 

660 

ttttggtttg aattgttgct gcgagattag gtgaatatca gttgtgtaac tatatctttt 2 080 
tcctatagtt tgttcaaatt gaataaaaca tttttttgea gtttaaccac 2130 

<210> 14 
<211> 659 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 14 

Met Ala Asn Ser Pro Ala Ala Pro Ala Pro Thr Thr Thr Thr Gly Gly 
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* 1 „ 5 10 15 

Asp Ser Arg Arg Arg Leu Ser Ala Ser He Glu Ala He Cys Lys Arg 

20 25 30 

Arg Phe Arg Arg Asn Ser Lys Gly Gly Gly Arg Ser Asp Met Val Lys 

35 40 45 

Pro Phe Asn He He Asn Phe Ser Thr Gin Asp Lys Asn Ser Ser Cys 

50 55 60 

Cys Cys Phe Thr Lys Phe Gin He Val Lys Leu Leu Leu Phe He Leu 
65 7 0 75 80 

Leu Ser Ala Thr Leu Phe Thr He He Tyr Ser Pro Glu Ala Tyr His 

85 go 95 

His Ser Leu Ser His Ser Ser Ser Arg Trp He Trp Arg Arg Gin Asp 

100 105 no 

Pro Arg Tyr Phe Ser Asp Leu Asp He Asn Trp Asp Asp Val Thr Lys 

115 120 125 

Thr Leu Glu Asn He Glu Glu Gly Arg Thr He Gly Val Leu Asn Phe 

130 135 140 

Asp Ser Asn Glu He Gin Arg Trp Arg Glu Val Ser Lys Ser Lys Asp 
145 150 155 160 

Asn Gly Asp Glu Glu Lys Val Val Val Leu Asn Leu Asp Tyr Ala Asp 

165 170 175 

Lys Asn Val Thr Trp Asp Ala Leu Tyr Pro Glu Trp He Asp Glu Glu 

180 185 190 

Gin Glu Thr Glu Val Pro Val Cys Pro Asn He Pro Asn He Lys Val 

195 200 205 

Pro Thr Arg Arg Leu Asp Leu He Val Val Lys Leu Pro Cys Aro Lvs 

210 215 220 

Glu Gly Asn Trp Ser Arg Asp Val Gly Arg Leu His Leu Gin Leu Ala 
225 23 0 235 240 

Ala Ala Thr Val Ala Ala Ser Ala Lys Gly Phe Phe Arg Gly His Val 

24 5 250 255 

Phe Phe Val Ser Arg Cys Phe Pro He Pro Asn Leu Phe Arg Cys Lys 

260 265 270 

Asp Leu Val Ser Arg Arg Gly Asp Val Trp Leu Tyr Lys Pro Asn Leu 

2 ?5 280 285 

Asp Thr Leu Arg Asp Lys Leu Gin Leu Pro Val Gly Ser Cys Glu Leu 

290 295 300 

Ser Leu Pro Leu Gly He Gin Asp Arg Pro Ser Leu Gly Asn Pro Lys 
305 310 315 320 

Arg Glu Ala Tyr Ala Thr He Leu His Ser Ala His Val Tyr Val Cys 

325 330 335 

Gly Ala He Ala Ala Ala Gin Ser He Arg Gin Ser Gly Ser Thr Arg 

340 345 350 

Asp Leu Val He Leu Val Asp Asp Asn He Ser Gly Tyr His Arg Ser 

355 360 365 

Gly Leu Glu Ala Ala Gly Trp Gin He Arg Thr He Gin Arg He Arg 

370 375 380 

Asn Pro Lys Ala Glu Lys Asp Ala Tyr Asn Glu Trp Asn Tyr Ser Lys 
385 390 395 400 

Phe Arg Leu Trp Gin Leu Thr Asp Tyr Asp Lys He He Phe He Asp 

405 410 415 

Ala Asp Leu Leu He Leu Arg Asn He Asp Phe Leu Phe Ser Met Pro 

420 425 430 

Glu He Ser Ala Thr Gly Asn Asn Gly Thr Leu Phe Asn Ser Gly Val 

435 440 445 

Met Val He Glu Pro Cys Asn Cys Thr Phe Gin Leu Leu Met Glu His 

450 455 460 

He Asn Glu He Glu Ser Tyr Asn Gly Gly Asp Gin Gly Tyr Leu Asn 
465 470 475 ~ 480 

Glu Val Phe Thr Trp Trp His Arg He Pro Lys His Met Asn Phe Leu 
485 490 495 
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Lys His Phe. Trp He Gly Asp Glu Asp Asp Ala Lys Arg Lys Lys Thr 

500 505 510 

Glu Leu Phe Gly Ala Glu Pro Pro Val Leu Tyr Val Leu His Tyr Leu 

515 520 525 

Gly Met Lys Pro Trp Leu Cys Tyr Arg Asp Tyr Asp Cys Asn Phe Asn 
530 535 54Q 

Ser Asp He Phe Val Glu Phe Ala Thr Asp He Ala His Arg Lys Trp 

Trp Met Val His Asp Ala Met Pro Gin Glu Leu His Gin Phe Cys Tyr 

565 570 575 

Leu Arg Ser Lys Gin Lys Ala Gin Leu Glu Tyr Asp Arg Arg Gin Ala 

580 585 5go 

Glu Ala Ala Asn Tyr Ala Asp Gly His Trp Lys He Arg Val Lys Asp 

595 600 605 

Pro Arg Phe Lys He Cys He Asp Lys Leu Cys Asn Trp Lys Ser Met 

610 615 620 

Leu Arg His Trp Gly Glu Ser Asn Trp Thr Asp Tyr Glu Ser Phe Val 
1 ^ 630 635 640 

Pro Thr Pro Pro Ala He Thr Val Asp Arg Arg Ser Ser Leu Pro Gly 

645 650 655 

His Asn Leu ° 



<210> 15 
<211> 15294 
<212> DNA 

<213> Artificial Sequence 

<220> 

<220> 

<223> Description of Artificial Sequence: vector 
<400> 15 



SSSSS 9 3 ggggggcacc <=cccttcggc gtgcgcggtc acgcgcacag 60 

Sa?ta™ 2E! ^ Caaggtttat aaatattggt ttaaaagcag gttaaaagac 12 0 
aggttagcgg tggccgaaaa acgggcggaa acccttgcaa atgctggatt ttctgcctct 180 
ggacagcccc tcaaatgtca ataggtgcgc ccctcatctg tcagcSctct gcccctcaag 240 
tgtcaaggat cgcgcccctc atctgtcagt agtcgcgccc ctcaagtgtc aataccgctg 300 
^ccaggcttg tccacatcat ctgtgggaaa ctcgcgtaaa atcaggcgtt 360 
J C n f^ gatt t£fC 9 a ^tg gccagctcca cgtcgccggc cgaaatcgag cctgcccctc 420 
atcaSaaSa 9tgagtCggc «<*caagtg tcaacgtccg cccctcatct 480 

gtcagtgagg gccaagtttt ccgcgaggta tccacaacgc cggcggccgc ggtgtctccrc 540 
acacggcttc gacggcgttt ctggcgcgtt tgcagggcca tSgacggccg ccagc^cajc 600 
t^? a ? 99 ^ a acca * cc ^ tgagcgtcgc aaaggcgctc ggtcttgcct tgctcgtcgg 660 
limits CaCCagctcc STcgaaatcgc tcttcttgat ggagcgcatg gggacgtgc? 720 
llltllln^t gcgcac ^ cc ° cggccgtttt agcggctaaa aaagtcatgg ctStgccctc 780 
gggcggacca cgcccatcat gaccttgcca agctcgtcct gcttctcttc gatcttcgcc 840 
J g ^ ggg ° ga ^atcgtggc atcaccgaac cgcgccgtgc gcgggtcgtc ggtgagccag 900 
XSSEE? ggCCgCCCag OCOBCccagg tcgccattga tgcgggccag ctcgcggacj 960 
tgctcatagt ccacgacgcc cgtgattttg tagccctggc cgacggccag caggtaggcc 1020 
ITallltlll ^wccac cgccgccttt tcctcaatcg ctcttcgttc gtctggaagg 1080 
llllltlntt tga J aggtg ^ ^tgcccttc ctggttggct tggtttcatc agccSccgc 1140 
tlllttr^t ct ^ ttac ^ c srgcggtagcc ggccagcctc gcagagcagg attcccgttg 1200 
agcaccgcca ggtgcgaata agggacagtg aagaaggaac acccgctcgc gggtgggcct 1260 
ctttaacS t r t ? C ° C ? 9 ? gaCgCCgt twauwacc aaggaaagL SEES 132^ 
ataaccS^ T„l * It* * Cgtgc S aaa Watggat ataccgaaaa aatcgctata 1380 
atgaccccga agcagggtta tgcagcggaa aagcgccacg cttcccgaag ggagaaaggc 1440 

gggaaaXcc SEES? aa -^g cgcacgaggj fgc^Sgg 15oS 

gggaaacgcc tggtatcttt atagtcctgt cgggtttcgc cacctctgac ttgagcgtcg 1560 
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atttttgtga tgctcgtcag gggggcggag 
tttacggttc ctggcctttt gctggccttt 
tgattctgtg gataaccgta ttaccgcctt 
aacgaccgag cgcagcgagt cagtgagcga 
5 agaggccgag cgcggccgtg aggcttggac 
gggctgctac gggcgtctga cgcggtggaa 
gctgtagtga gtgggttgcg ctccggcagc 
ccttcaacgt tcctgacaac gagcctcctt 
ccctgctcga acgctgcgtc cggaccggct 
10 agcggcgaga gcggagcctg ttcaacggtg 
gcctgctcct caagcacggc cccaacagtg 
gcgtccccgg ccgaaaaacc cgcctcgcag 
atctgcggtg cgcccggtcg cgtgccggca 
agcgcctgcc tgaagctgcg ggcattcccg 
15 ctcggcaccg aatgcgtatg attctccgcc 
gcccgcttgt tcctgaagtg ccagtaaagc 
agtttgcgtg tcgtcagacc gtctacgccg 
atcactgtat tcggctgcaa ctttgtcatg 
tgtccaccaa cttatcagtg ataaagaatc 
20 tccggaggcc agacgtgaaa cccaacatac 
tcgacgctgt cggcatcggc ctgattatgc 
ttcactcgaa cgacgtcacc gcccactatg 
aatttgcctg cgcacctgtg ctgggcgcgc 
tgctcgtctc gctggccggc gccaagatct 
25 aatggacgaa cggataaacc ttttcacgcc 
ctcttttctc ttaggtttac ccgccaatat 
aggcgggaaa cgacaatctg atcatgagcg 
gccgatgacg cgggacaagc cgttttacgt 
agccactcag ccgatctgaa ttcccgatct 
30 ttatcctagt ttgcgcgcta tattttgttt 
actctaatca taaaaaccca tctcataaat 
tgcttaacgt aattcaacag aaattatatg 
aatcttaaga aactttattg ccaaatgttt 
atcatgttac aaactttttt gctgtgagca 
35 atctgataga taaagcacat agcttgggtt 
atgcaagcaa taatgccact gatggcctca 
aatcctactt tcatgctgga gagcaagggt 
actatgccaa ttgggaggtt cttcgtttcc 
agtataactt tgacggattt cgatttgatg 
40 gaatcaatat gggatttaca ggaaactata 
atgctgtggt ctatttaatg ttggccaata 
ctgttattgc cgaagatgtt tctggtatgc 
gaattggttt tgattaccgc ctggcaatgg 
agaataaaaa tgatgaagat tggtccatga 
45 gatatacaga gaagtgtata gcatatgcgg 
agaccattgc atttctccta atggacaaag 
atgcttctcc tgttattgat cgaggaattg 
tggccttggg aggagagggg tacctcaatt 
ggattgactt ccctagagag ggcaataatt 
50 accttgcgga tagcgaacac ttgagataca 
attcgctcga tgaaaagttc tcattcctcg 
atgatgagaa gaaggttgtt gtgtttgaac 
acccaaataa cacatacgaa gggtataaag 
ttgcactgga cagtgatgct tgggaatttg 
55 accatttcac atcaccagaa ggaatacctg 
caaattcctt caaagtgctg tctcctgcgc 
aacgcatgtc agaaactgaa gtttaccaga 
ccaatatcga ggagagtgac gagaaactta 
ttgacgaact catgtcagaa actgaagttt 
60 caacagccag tatcgaggag agtgacgaga 
gtacgtggtt atcattggat gtgggattcc 
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cctatggaaa aacgccagca acgcggcctt 1620 
tgctcacatg ttctttcctg cgttatcccc 1680 
tgagtgagct gataccgctc gccgcagccg 1740 
ggaagcggaa gagcgccaga aggccgccag 1800 
gctagggcag ggcatgaaaa agcccgtagc 1860 
agggggaggg gatgttgtct acatggctct 1920 
ggtcctgatc aatcgtcacc ctttctcggt 1980 
ttcgccaatc catcgacaat caccgcgagt 2040 
tcgtcgaagg cgtctatcgc ggcccgcaac 2100 
ccgccgcgct cgccggcatc gctgtcgccg 2160 
aagtagctga ttgtcatcag cgcattgacg 2220 
aggaagcgaa gctgcgcgtc ggccgtttcc 2280 
tggatgcgcg cgccatcgcg gtaggcgagc 2340 
atcagaaatg agcgccagtc gtcgtcggct 2400 
agcatggctt cggccagtgc gtcgagcagc 2460 
gccggctgct gaacccccaa ccgttccgcc 2520 
acctcgttca acaggtccag ggcggcacgg 2580 
cttgacactt tatcactgat aaacataata 2640 
cgcgcgttca atcggaccag cggaggctgg 2700 
ccctgatcgt aattctgagc actgtcgcgc 2760 
cggtgctgcc gggcctcctg cgcgatctgg 2820 
gcattctgct ggcgctgtat gcgttggtgc 2880 
tgtcggatcg tttcgggcgg cggccaatct 2940 
ggggaaccct gtggttggca tgcacataca 3 000 
cttttaaata tccgattatt ctaataaacg 3060 
atcctgtcaa acactgatag tttaaactga 3120 
gagaattaag ggagtcacgt tatgaccccc 3180 
ttggaactga cagaaccgca acgttgaagg 3240 
agtaacatag atgacaccgc gcgcgataat 33 00 
tctatcgcgt attaaatgta taattgcggg 33 60 
aacgtcatgc attacatgtt aattattaca 3 420 
ataatcatcg caagaccggc aacaggattc 3480 
gaacgatcgg ggaaattcga gctcggtacc 3540 
gtagatatgg aaacccggag gacctaaagt 3600 
tacaggttct ggtggatgta gttcacagtc 3660 
atggctttga tattggccaa ggttctcaag 372 0 
accataagtt gtgggatagc aggctgttca 3780 
ttctttccaa cttgaggtgg tggctagaag 3840 
gaataacttc tatgctgtat gttcatcatg 3900 
atgagtattt cagcgaggct acagatgttg 3 960 
atctgattca caagattttc ccagacgcaa 402 0 
cgggccttgg ccggcctgtt tctgagggag 4080 
caatcccaga taagtggata gattatttaa 4140 
aggaagtaac atcgagtttg acaaatagga 4200 
agagccatga tcagtctatt gtcggtgaca 42 60 
agatgtattc tggcatgtct tgcttgacag 432 0 
cgcttcacaa gatgatccat tttttcacaa 43 80 
tcatgggtaa cgagtttggc catcctgagt 4440 
ggtgttatga caaatgtaga cgccagtgga 4500 
agtttatgaa tgcatttgat agagctatga 4560 
catcaggaaa acagatagta agcagcatgg 4620 
gtggtgacct ggtatttgta ttcaacttcc 4680 
ttggatgtga cttgccaggg aagtacagag 4740 
gtggccatgg aagagctggt catgatgttg 4800 
gagttccaga aacaaatttc aatggtcgtc 4860 
gaacatgtgt ggcttattac agagttgacg 492 0 
cagacatttc tagtgagcta ctaccaacag 4980 
aagattcgtt atctacaaat atcagtaacg 5040 
accagacaga catttctagt gagctactac 5100 
aacttaaaga ttcattatct acaaatatca 5160 
cgcctcttta attatggaaa ctgggaggta 522 0 
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22222 22222 252=2 22222 

ggg«a=ta« aggaatactt tggactcgca actgatgtgj atgct2St S222S 22 

SSSS 22222 22222 -•■j*- 2 «2a?22 22222 J 2 

E= 532 ILSl II ill s= po 

§2g pss ESi srs s= ii I 

IIIIPII 

filflllifliitii 

atgaatgcac aattctaaag" gttgaataca ttactttact SSS" agat * taatt 6960 

SSSS 222222 22222 S S S 3 
222SE 22222 22222 22222 ocaott93S 
22222 22222 2~ ~ = 22222 22 
22222 22222 9 " = ~* s 2??22?1 22 

2E =1 HI =S SE S£E Si 
SEE Si = S| EE SSS S 
~ SiS SS #11 ?S1 HrEs 3: 

tcactctcaa tccaga?ctc aactctaaS ™ ^tccaattag agtctcatat 8040 

atggattgca cgcajgttct ^cga'ccactt ™^ 9CCCat ggga * ctt ^ attgaacaag 8100 
cacaacagac aatcjgctgc 2K2E"° ^^ttcggc tatgactggg 8160 

cggttctttt tgtcaagacc gacctg?cca SSS! gCtgt * agcg c *S^cgcc 8220 

53S SS SHE III PP SHE s 

cgcttgatcc ggctacctac tcatggctga tgcaatgcgg cggctgcata 8460 

gSactcggat Saagccgjt c?tgtcgatc SSSS acatCgcatc ^cgagcac 8520 
tcgcgccagc cgaactgttc SSSS !S 3 J Wacgaagag catcaggggc 8580 
tcgtgaccca tggcgaJgcc ?gcSgccaa S S ^cccgacggc gaggatctcg 8640 
gattcatcga ctgtggcca* aSSESE ^tatcatggt ggaaaatggc cgcttttctg 8700 
Sccgtgatat tgctglSgS c2S2££ ST**?* tcaggacata ^gttggcta 8760 

gtatcgccgc tcccgaSJ cagcgca?cg cerate* SSJT^ gtgctttac * 882 ° 

y y tcg ccctctatcg ccttcttgac gagttcttct 8880 
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????S?? C f ° aa 3ctagct tcgacggatc ccccgatgag ctaagctagc tatatcatca 8940 
atttatgtat tacacataat atcgcactca gtctttcatc tacggcaatg taccagctga 9000 

^ tga f ata tttcfc sr aatt taaacttgca tcaataaatt tatgtttttg 9060 
cttggactat aatacctgac ttgttatttt atcaataaat atttaaacta tatttctttc 9120 
aagatgggaa ttaattcact ggccgtcgtt ttacaacgtc gtgactggga aaaccctggc 9180 
gttacccaac ttaatcgcct tgcagcacat ccccctttcg ccagctggcg taatagcgaa 9240 
gaggcccgca ccgatcgccc ttcccaacag ttgcgcagcc tgaatggcgc ccgctccttt 93 00 
cgctttcttc ccttcctttc tcgccacgtt cgccggcttt ccccgtcaag ctctaaatcg 9360 
lltlt^l f a f ggtt f c aatttagtgc tttacggcac ctcgacccca aaaaacttga 9420 
tttgggtgat ggttcacgta gtgggccatc gccctgatag acggtttttc gccctttgac 9480 
gttggagtcc acgttcttta atagtggact cttgttccaa actggaacaa cactcaaccc 9540 

ta " C " ttg ^"ataagg gattttgccg atttcggaac caccatcaaa 9600 
caggattttc gcctgctggg gcaaaccagc gtggaccgct tgctgcaact ctctcagggc 9660 
caggcggtga agggcaatca gctgttgccc gtctcactgg tgaaaagaaa aaccacccca 9720 
gtacattaaa aacgtccgca atgtgttatt aagttgtcta agcgtcaatt tgtttacacc 9780 
J™?™* ^ gccaccag ccagccaaca gctccccgac cggcagctcg gcacaaaatc 9840 
accactcgat acaggcagcc catcagtccg ggacggcgtc agcgggagag ccgttgtaag 9900 
gcggcagact ttgctcatgt taccgatgct attcggaaga acggcaacta agctgccggj 9960 
JoSr^^ ggatgatCtC ^cggagggta gcatgttgat tgtaacgatg aLgagcg?? 

10080° t9tg atCaaatatc a t<=tccctcg cagagatccg aattatcagc cttcttattc 
10140 tCgCt taaCCgtgac a ^ c tSTtcga tcttgagaac tatgccgaca taataggaaa 
Soo ggata aagccgctga ffgaagctgag tggcgctatt tctttagaag tgaacgttga 
10260 tCaaC tCCCCtatcc attgctcacc gaatggtaca ggtcggggac ccgaagttcc 
10320 tC9gC Ct9atgcatC ccc ST3ctgat cgaccccaga tctagatctg gggctgagaa 
10380 agtaa ggaaaCaaCt fftaggttCBa gtcgcgagat cccccggaac caaaggaagt 
10440 aaaCC CgCtCCgatc a gsrccgagcc acgccaggcc gagaacattg gttcctgtag 
9 SfSo 9ggat tggCggatCa aaca ctaaag ctactggaac gagcagaagt cctccggccg 
lot?" 9003 ggcggtaaag fftflasrcagag gcacgggagg ttgccacttg cgggtcagca 
10 g 20 CCgaa ° gCCatggaa ac <^cccg ccaggcccgc tgcgacgccg acaggatcta 
lS g 80 9C9tt tggtgtCaac ac caacagcg ccacgcccgc agttccgcaa atagccccca 
ggaccgccat caatcgtatc gggctaccta gcagagcggc agagatgaac acgaccatca 
gcggctgcac agcgcctacc gtcgccgcga ccccgcccgg caggcggtag accgaaataa 
lS a 60 aagCt ° Cagaatagc ^aaatattaa gtgcgccgag gatgaagatg cgcatccacc 
ag 920 CCCgt tggaatCtgt c ^ a cgatca tcacgagcaa taaacccgcc ggcaacgccc 
10980 a9Cat aCCggCgacc cctcggcctc gctgttcggg ctccacgaaa acgccggaca 
9a o g S 9CCtt 9tgagcgtcc ttggggccgt cctcctgttt gaagaccgac agcccaatga 
l^S? CCgt ° gatgtaggcg cc 3aatgcca cggcatctcg caaccgttca gcgaacgcct 
ccatgggctt tttctcctcg tgctcgtaaa cggacccgaa catctctgga gctttcttca 
lltto gaC * a tcggatctcg <=3gaaatcct gcacgtcggc cgctccaagc cgtcgaatct 
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?f?o« ttaat cacaatt 9 tc aattttaatc ctctgtttat cggcagttcg tagagcgcgc 
112 80 

11340 gtCCC gagcgatact 9 a 9 c 3 aa ffca agtgcgtcga gcagtgcccg cttgttcctg 

11400 C ° agt aaagcgctgg ct ^ctgaacc cccagccgga actgacccca caaggcccta 

?^« tgCaa tgcacca ^ t catcattgac ccaggcgtgt tccaccaggc cgctgcctcg 
11460 

11520 Ctt ° g Caggcttcgc c 9T acc tgctc gcgccacttc ttcacgcggg tggaatccga 
tccgcacatg aggcggaagg tttccagctt gagcgggtac ggctcccggt gcgagctgaa 

f^ a9 « CgaaC atcc 9 tc ^ ccgtcggcga cagcttgcgg tacttctccc atatgaattt 
11640 

11700^^ tCgcCagcaa acagcacgac gatttcctcg tcgatcagga cctggcaacg 

g ? a ° gttttC tfc ff cc acggt ccaggacgcg gaagcggtgc agcagcgaca ccgattccag 
11760 

?ffon° aaCg cggtcgga °9 tgaagcccat cgccgtcgcc tgtaggcgcg acaggcattc 
11820 

^ofn CCttC gtgtaatacc gffccattgat cgaccagccc aggtcctggc aaagctcgta 
11880 

? aa ^n tgaag gtgatcggct cgccgatagg ggtgcgcttc gcgtactcca acacctgctg 
11940 

?o a n aCCagt tcgtcatcgt cggcccgcag ctcgacgccg gtgtaggtga tcttcacgtc 

fo« g « tgaCg tggaaaafc g a ccttgttttg cagcgcctcg cgcgggattt tcttgttgcg 
12060 

12120 tgaaC agggcagagc Sg^ccgtgtc gtttggcatc gctcgcatcg tgtccggcca 
? gg on° aata tcgaacaa 99 aaagctgcat ttccttgatc tgctgcttcg tgtgtttcag 

12180 " 
1224 gCg9CC t9Cttggcct c gctgacctg ttttgccagg tcctcgccgg cggtttttcg 
?^nn tggtC gtcatagttc ctcgcgtgtc gatggtcatc gacttcgcca aacctgccgc 

X/j jUU *"* 

fo^n 9ttCg agacgac 9 c 9 aacgctccac ggcggccgat ggcgcgggca gggcaggggg 
123 60 

f 9 ^ agttgC acgctgtc 9 c gctcgatctt ggccgtagct tgctggacca tcgagccgac 
12480 ggaag gtttCgcggg 9 c g ca cgcat gacggtgcgg cttgcgatgg tttcggcatc 
?o= g n° ggaa aaccccgc 9t cgatcagttc ttgcctgtat gccttccggt caaacgtccg 

X A d 4t U 

a ^« att ° aC cctcctt g c g ggattgcccc gactcacgcc ggggcaatgt gcccttattc 
12 600 

?of a ^ ttga ° ccgcct 99 t g ccttggtgtc cagataatcc accttatcgg caatgaagtc 
12 660 

g f^oo Cgtag accgtctggc cgtccttctc gtacttggta ttccgaatct tgccctgcac 

gaa o aCCag ° gacccctt g c ccaaatactt gccgtgggcc tcggcctgag agccaaaaca 
12780 

?oo gatgCgg aagaa 9tcgg tgcgctcctg cttgtcgccg gcatcgttgc gccacatcta 

12 840 

12900 taaaa CaattCatcc a g fcaaaa tat aatattttat tttctcccaa tcaggcttga 

!r^« agtaa gtcaaaaaat agctcgacat actgttcttc cccgatatcc tccctgatcg 
12960 

a ?n gga ° gCa gaaggcaat 9 tcataccact tgtccgccct gccgcttctc ccaagatcaa 
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13080 CCaCt taCtttgcca tctttcacaa agatgttgct gtctcccagg tcgccgtggg 
13140 aCaag ttcctcttcg 93cttttccg tctttaaaaa atcatacagc tcgcgcggat 
13200 aatgg agtgtcttct tcccagtttt cgcaatccac atcggccaga tcgttattca 
13260 taatC Caattcggct aagcggctgt ctaagctatt cgtataggga caatccgata 
tgtcgatgga gtgaaagagc ctgatgcact ccgcatacag ctcgataatc ttttcagggc 
13380 tCatC ttCatactct tc cgagcaaa ggacgccatc ggcctcactc atgagcagat 
13440°**°° atcatgccgt tcaaagtgca ggacctttgg aacaggcagc tttccttcca 
13500 a9 ° at Catgtccttt tcccgttcca catcataggt ggtcccttta taccggctgt 
13560 atttt taaatatagg ttttcatttt ctcccaccag cttatatacc ttagcaggag 
13620°°"° CgtatCtttt acgcagcggt atttttcgat cagttttttc aattccggtg 
13680 CtCat tttagcCatt *»ttatttcc ttcctctttt ctacagtatt taaagatacc 
ccaagaagct aattataaca agacgaactc caattcactg ttccttgcat tctaaaacct 
138 a o aCCa9 aaaacagctt tttcaaagtt gttttcaaag ttggcgtata acatagtatc 
13860 agCC9 attttgaaac ca caattatg ggtgatgctg ccaacttact gatttagtgt 
13920 ggtgt ttttgaggtg ctccagtggc ttctgtgtct atcagctgtc cctcctgttc 
t g 980 CtgaC ggggtggtgc ^taacggcaa aagcaccgcc ggacatcagc gctatctctg 
14040 aCtg ° Cgtaaaacat ffffcaactgca gttcacttac accgcttctc aacccggtac 
JSSr 9 ^ at ° attgata t^ccatgaa tggcgttgga tgccgggcaa cagcccgcat 
lS?? 9C9tt ggcctcaaca cgattttacg tcacttaaaa aactcaggcc gcagtcggta 
a 422S 9CgCa taCagCcggg cagtgacgtc atcgtctgcg cggaaatgga cgaacagtgg 
14280 tgtCg gggctaaatc Srcgccagcgc tggctgtttt acgcgtatga cagtctccgg 
aa 340 ggttg ttgCgcacgt attcggtgaa cgcactatgg cgacgctggg gcgtcttatg 
a 44^ 9Ctgt caccctttga cgtggtgata tggatgacgg atggctggcc gctgtatgaa 
^446S CCt9a agggaaagct STcacgtaatc agcaagcgat atacgcagcg aattgagcgg 
14520 CCtga atCtgaggca gcacctggca cggctgggac ggaagtcgct gtcgttctca 
aa ^o« ggtgg a^ctgcatga caaagtcatc gggcattatc tgaacataaa acactatcaa 

145 oO 

its" 9539 tCattaccca attatgatag aatttacaag ctataaggtt attgtcctgg 
14700 aagCa ttagtCCatg caagttttta tgctttgccc attctataga tatattgata 
agcgcgctgc ctatgccttg ccccctgaaa tccttacata cggcgatatc ttctatataa 

14 V 60 

i ag 20 atatt atcttatcag tattgtcaat atattcaagg caatctgcct cctcatcctc 
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^oo« CCtCt tc ^ tctt ^ t agctttttaa atatggcgct tcatagagta attctgtaaa 
14880 

14940 aatt ° tCgttttcat acctcggtat aatcttacct atcacctcaa atggttcgct 

gggtttatcg cacccccgaa cacgagcacg gcacccgcga ccactatgcc aagaatgccc 
15000 

1506o aaaaa ttgccggccc c sr c <=atgaag tccgtgaatg ccccgacggc cgaagtgaag 

?f?on 9CCg ° caccca ^ cc gccgccctca ctgcccggca cctggtcgct gaatgtcgat 

?^fo 9CaCCt ^cggcacgtc aatgcttccg ggcgtcgcgc tcgggctgat cgcccatccc 
15180 

?!Sn t9CCC cgatccc ^ c aatggcaagg actgccagcg ctgccatttt tggggtgagg 

ccgttcgcgg ccgaggggcg cagcccctgg ggggatggga ggcccgcgtt agcg 
15294 



<210> 16 
<211> 2019 
<212> DNA 

<213> Arabidopsis thaliana 

<220> 

<221> CDS 

<222> (1)..(2010) 



<400> 16 



atg gcg gcg gca aca aca aca aca aca aca tct tct teg ate tec ttc 48 
Met Ala Ala Ala Thr Thr Thr Thr Thr Thr Ser Ser Ser He Ser Phe 
1 5 io 



15 



tec acc aaa cca tct cct tec tec tec aaa tea cca tta cca ate tec 
Ser Thr Lys Pro Ser Pro Ser Ser Ser Lys Ser Pro Leu Pro He Ser 
20 25 



30 



aga ttc tec etc cca ttc tec eta aac ccc aac aaa tea tec tec tec 
Arg Phe Ser Leu Pro Phe Ser Leu Asn Pro Asn Lys Ser Ser Ser Ser 



35 40 



45 



tec cgc cgc cgc ggt ate aaa tec age tct ccc tec tec ate tec gee 
Ser Arg Arg Arg Gly He Lys Ser Ser Ser Pro Ser Ser He Ser Ala 
50 55 



60 



gtg etc aac aca acc acc aat gtc aca acc act ccc tct cca acc aaa 
Val Leu Asn Thr Thr Thr Asn Val Thr Thr Thr Pro Ser Pro Thr Lys 
65 70 75 



80 



96 



144 



192 



240 



cct acc aaa ccc gaa aca ttc ate tec cga ttc get cca gat caa ccc 2 88 
Pro Thr Lys Pro Glu Thr Phe He Ser Arg Phe Ala Pro Asp Gin Pro 
85 90 95 

cgc aaa ggc get gat att etc gtc gag get tta gaa cgt caa ggc gta 33 6 
Arg Lys Gly Ala Asp He Leu Val Glu Ala Leu Glu Arg Gin Gly Val 
100 105 no 

^° gt f fc ^° gCt tac cct gga ggt gca tca at S ^g att cac caa 3 84 
Glu Thr val Phe Ala Tyr Pro Gly Gly Ala Ser Met Glu He His Gin 
115 120 125 

gee tta acc cgc tct tec tca ate cgt aac gtc ctt cct cgt cac gaa 432 
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Ala Leu Thr Arg Ser Ser Ser He Arg Asn Val Leu Pro Arg His Glu 

130 135 140 

caa gga ggt gta ttc gca gca gaa gga tac get cga tec tea ggt aaa 480 
Gin Gly Gly Val Phe Ala Ala Glu Gly Tyr Ala Arg Ser Ser Gly Lys 
145 150 155 

cca ggt ate tgt ata gec act tea ggt ccc gga get aca aat etc gtt 528 
Pro Gly lie Cys He Ala Thr Ser Gly Pro Gly Ala Thr Asn Leu Val 
165 170 175 

age gga tta gee gat gcg ttg tta gat agt gtt cct ctt gta gca ate 576 
Ser Gly Leu Ala Asp Ala Leu Leu Asp Ser Val Pro Leu Val Ala He 
180 185 190 

S£ a 2?* gt ? CCt Cgt Cgt atg att er3t aca gat gcg ttt caa gag 624 

Thr Gly Gin Val Pro Arg Arg Met He Gly Thr Asp Ala Phe Gin Glu 
195 200 205 

act ccg att gtt gag gta acg cgt teg att acg aag cat aac tat ctt 672 

ofo I1S VSl G1U Val Thr Ser Ile Thr L VS His Asn Tyr Leu 

210 215 220 

S? S? a gat att CCt agg att att ga * ^ 9 ct ttc ttt 720 

Val Met Asp Val Glu Asp He Pro Arg He Ile Glu Glu Ala Phe Phe 

225 230 235 240 

o Ct H gt aga CCt gga CCt gtt ttg gtt » at Bftt cct aaa 768 
Leu Ala Thr Ser Gly Arg Pro Gly Pro Val Leu Val Asp Val Pro Lys 

245 250 255 

? at a ^ ^ ^ °f g Ctt 9Cg att CCt aat tgg 3aa cag get atg aga 816 
Asp He Gin Gin Gin Leu Ala He Pro Asn Trp Glu Gin Ala Met Arg 
260 265 270 

f! a o Ct l at atg tCt agg atg cct aaa cct cc O ^a gat tct cat 864 

Leu Pro Gly Tyr Met Ser Arg Met Pro Lys Pro Pro Glu Asp Ser His 
275 280 285 

ttg gag cag att gtt agg ttg att tct gag tct aag aag cct gtg ttg 912 
Leu Glu Gin He Val Arg Leu He Ser Glu Ser Lys Lys Pro Val Leu 
290 295 300 



ST 2? fc ! gt tt9 aaC tCt agc gat gaa ttg «t agg ttt 
Tyr Val Gly Gly Gly Cys Leu Asn Ser Ser Asp Glu Leu Gly Arg Phe 

305 3 10 315 320 

gtt gag ctt acg gga ate cct gtt gcg agt acg ttg atg ggg ctg gga 
Val Glu Leu Thr Gly He Pro Val Ala Ser Thr Leu Met Gly Leu lly 



960 



1008 



325 330 



335 



tct tat cct tgt gat gat gag ttg teg tta cat atg ctt gga atg cat 1056 
Ser Tyr Pro Cys Asp Asp Glu Leu Ser Leu His Met Leu Gly Met His 
340 345 350 

%il ^ at ^ aat ta ° gCt gtg gag cat agt 9 at ttg ttg ttg 1104 

Gly Thr Val Tyr Ala Asn Tyr Ala Val Glu His Ser Asp Leu Leu Leu 

355 360 3 6 5 

n, 9 a " t ^ t gat gat cgt gtc acg ggt aaa cfc t gag get 1152 
Ala Phe Gly Val Arg Phe Asp Asp Arg Val Thr Gly Lys Leu Glu Ala 
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370 375 380 

Si f?i c gt » gg g f fc aag att gtt cat att ^ at att 9*c teg get gag 1200 
Phe Ala Ser Arg Ala Lys lie Val His He Asp He Asp Ser Ala GlS 

385 390 395 400 

lit III Z Ct Cat gtg tCt gtg tgt ggt gat g tt aag 1248 

He Gly Lys Asn Lys Thr Pro His Val Ser Val Cys Gly Asp Val Lys 

405 410 415 

ctg get ttg caa ggg atg aat aag gtt ctt gag aac cga gcg gacr aaa 1296 
Leu Ala Leu Gin Gly Met Asn Lys Val Leu Glu Asn Arg S Su Ilu 
420 425 430 

ctt aaa ctt gat ttt gga gtt tgg agg aat gag ttg aac gta cag aaa 1344 
Leu Lys Leu Asp Phe Gly Val Trp Arg Asn Glu Leu Asn Val Gin Lys 
435 440 445 y 

cag aag ttt ccg ttg age ttt aag acg ttt ggg gaa get att cct cca 1392 
Gin Lys Phe Pro Leu Ser Phe Lys Thr Phe Gly Glu ila He Pro Pro 
450 455 46Q 

nf 3 l at g f g a ^ aag 3tC Ctt gat gag ttg act ^t gga aaa gee ata 1440 
Gin Tyr Ala He Lys Val Leu Asp Glu Leu Thr Asp Siy Lys 111 He 
" JJ 470 475 48Q 

ata agt act ggt gtc ggg caa cat caa atg tgg gcg gcg caa ttc tac u fifi 
He Ser Thr Gly Val Gly Gin His Gin Me? Tr? Ala 111 Sn Phe T^r 
485 490 495 

aat tac aag aaa cca agg cag tgg eta tea tea gga ggc ctt gga act 1536 
Asn Tyr Lys Lys Pro Arg Gin Trp Leu Ser Ser G iy lly Leu S£ 111 
500 505 510 

ilf Si* o? a Ctt CCt gCt gcg afct gga gcg tcfc 3tt get aac cct 1584 

Met Gly Phe Gly Leu Pro Ala Ala He Gly Ala Ser Val Ala Asn Pro 
515 520 525 

gat gcg ata gtt gtg gat att gac gga gat gga agt ttt ata atg aat 1632 
Asp Ala He Val Val Asp He Asp Gly Asp Gly Ser Phe He Met i£ 
3JU 535 540 

0^ f ta g f° aCt att Cgt gta gag aat c " cca gtg aag gta 1680 

Val Gin Glu Leu Ala Thr He Arg Val Glu Asn Leu Pro Vai lJs Sal 
5 550 555 56Q 

ctt tta tta aac aac cag cat ctt ggc atg gtt atg caa tgg gaa gat 1728 
Leu Leu Leu Asn Asn Gin His Leu Gly Met Val Met Gin Trp Slu Asp 
565 570 



575 



egg ttc tac aaa get aac cga gca cac aca ttt etc gga gat cca act 1776 
Arg Phe Tyr Lys Ala Asn Arg Ala His Thr Phe Leu Gly £p PrS S 
580 585 590 

cag gag gac gag ata ttc ccg aac atg ttg ctg ttt gca gca get tac 1824 
Gin Glu Asp Glu He Phe Pro Asn Met Leu Leu Phe Ila Sa 111 Cys 
595 600 6 05 

SJ ni ttn I? 3 ^ ^ gt ? aCS aag aaa gca gat ctc cga *** ^t 1872 
Gly lie Pro Ala Ala Arg Val Thr Lys Lys Ala Asp Leu Arg Glu Ala 

610 615 6 20 
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att cag aca atg ctg gat aca cca gga 
lie Gin Thr Met Leu Asp Thr Pro Gly 
625 63 0 

tgt ccg cac caa gaa cat gtg ttg ccg 
Cys Pro His Gin Glu His Val Leu Pro 
645 

ttc aac gat gtc ata acg gaa gga gat 
Phe Asn Asp Val He Thr Glu Gly Asp 
660 665 



cct tac ctg ttg gat gtg att 1920 
Pro Tyr Leu Leu Asp Val He 
635 640 

atg ate ccg aat ggt ggc act 1968 
Met He Pro Asn Gly Gly Thr 
650 655 

ggc egg att aaa tac tgagagctc 2019 
Gly Arg He Lys Tyr 
670 



<210> 17 
<211> 670 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 17 

Met Ala Ala Ala Thr Thr Thr Thr Thr Thr Ser Ser Ser He Ser Phe 
1 5 io 15 

Ser Thr Lys Pro Ser Pro Ser Ser Ser Lys Ser Pro Leu Pro He Ser 
20 25 30 

Arg Phe Ser Leu Pro Phe Ser Leu Asn Pro Asn Lys Ser Ser Ser Ser 
35 40 45 

Ser Arg Arg Arg Gly He Lys Ser Ser Ser Pro Ser Ser He Ser Ala 
50 55 60 

Val Leu Asn Thr Thr Thr Asn Val Thr Thr Thr Pro Ser Pro Thr Lys 
65 7 0 75 80 

Pro Thr Lys Pro Glu Thr Phe He Ser Arg Phe Ala Pro Asp Gin Pro 
85 90 95 

Arg Lys Gly Ala Asp He Leu Val Glu Ala Leu Glu Arg Gin Gly Val 
100 105 no 

Glu Thr Val Phe Ala Tyr Pro Gly Gly Ala Ser Met Glu He His Gin 
115 120 125 

Ala Leu Thr Arg Ser Ser Ser He Arg Asn Val Leu Pro Arg His Glu 
130 135 140 

Gin Gly Gly Val Phe Ala Ala Glu Gly Tyr Ala Arg Ser Ser Gly Lys 
145 150 155 ~ 160 

Pro Gly He Cys He Ala Thr Ser Gly Pro Gly Ala Thr Asn Leu Val 
165 170 175 

Ser Gly Leu Ala Asp Ala Leu Leu Asp Ser Val Pro Leu Val Ala He 
180 185 190 

Thr Gly Gin Val Pro Arg Arg Met He Gly Thr Asp Ala Phe Gin Glu 
195 200 205 

Thr Pro He Val Glu Val Thr Arg Ser He Thr Lys His Asn Tyr Leu 
210 215 220 
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Val Met Asp Val Glu Asp lie Pro Arg He He Glu Glu Ala Phe Phe 
225 230 235 240 

Leu Ala Thr Ser Gly Arg Pro Gly Pro Val Leu Val Asp Val Pro Lys 
245 250 ~ 255 

Asp He Gin Gin Gin Leu Ala He Pro Asn Trp Glu Gin Ala Met Arg 
260 265 270 

Leu Pro Gly Tyr Met Ser Arg Met Pro Lys Pro Pro Glu Asp Ser His 
275 280 285 

Leu Glu Gin He Val Arg Leu He Ser Glu Ser Lys Lys Pro Val Leu 
290 295 300 

Tyr Val Gly Gly Gly Cys Leu Asn Ser Ser Asp Glu Leu Gly Arg Phe 
305 310 315 320 

Val Glu Leu Thr Gly He Pro Val Ala Ser Thr Leu Met Gly Leu Gly 
325 330 335 

Ser Tyr Pro Cys Asp Asp Glu Leu Ser Leu His Met Leu Gly Met His 
340 345 350 

Gly Thr Val Tyr Ala Asn Tyr Ala Val Glu His Ser Asp Leu Leu Leu 
355 360 365 

Ala Phe Gly Val Arg Phe Asp Asp Arg Val Thr Gly Lys Leu Glu Ala 
370 375 380 

Phe Ala Ser Arg Ala Lys He Val His He Asp He Asp Ser Ala Glu 
385 390 395 ~ 400 

He Gly Lys Asn Lys Thr Pro His Val Ser Val Cys Gly Asp Val Lys 
405 410 415 

Leu Ala Leu Gin Gly Met Asn Lys Val Leu Glu Asn Arg Ala Glu Glu 
420 425 430 

Leu Lys Leu Asp Phe Gly Val Trp Arg Asn Glu Leu Asn Val Gin Lys 
435 440 445 

Gin Lys Phe Pro Leu Ser Phe Lys Thr Phe Gly Glu Ala He Pro Pro 
450 455 460 

Gin Tyr Ala He Lys Val Leu Asp Glu Leu Thr Asp Gly Lys Ala He 
465 470 475 480 

He Ser Thr Gly Val Gly Gin His Gin Met Trp Ala Ala Gin Phe Tyr 
485 490 495 

Asn Tyr Lys Lys Pro Arg Gin Trp Leu Ser Ser Gly Gly Leu Gly Ala 
500 505 510 

Met Gly Phe Gly Leu Pro Ala Ala He Gly Ala Ser Val Ala Asn Pro 
515 520 525 

Asp Ala He Val Val Asp He Asp Gly Asp Gly Ser Phe He Met Asn 
530 535 540 
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Val Gin Glu Leu Ala Thr He Arg Val Glu Asn Leu Pro Val Lys Val 
545 550 555 560 

Leu Leu Leu Asn Asn Gin His Leu Gly Met Val Met Gin Trp Glu Asp 
565 570 575 

Arg Phe Tyr Lys Ala Asn Arg Ala His Thr Phe Leu Gly Asp Pro Ala 
580 585 590 

Gin Glu Asp Glu He Phe Pro Asn Met Leu Leu Phe Ala Ala Ala Cys 
595 600 605 

Gly He Pro Ala Ala Arg Val Thr Lys Lys Ala Asp Leu Arg Glu Ala 
610 615 620 

He Gin Thr Met Leu Asp Thr Pro Gly Pro Tyr Leu Leu Asp Val He 
625 630 635 640 

Cys Pro His Gin Glu His Val Leu Pro Met He Pro Asn Gly Gly Thr 
645 650 655 

Phe Asn Asp Val He Thr Glu Gly Asp Gly Arg He Lys Tyr 
660 665 670 



<210> 18 
<211> 259 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> promoter 
<222> (1)..{259) 

<220> 

<223> Description of Artificial Sequence :be2promoter 
fragment 

<400> 18 

gatctctaaa taattcgaaa tatctttgtt attatttttt tctattcaaa ttgcaattag 60 
acataagtca ttttaactga agctgcattg atgaaaaatt atactatgtc tttatgtata 120 
tatattaatg ttttaaattc ctttatagtg ataaagatgg ttcgaaacat gctacaaatt 180 
attatacgaa gttacttttt ttaatctact ttaacaattt tctaatttca ctattgaaca 240 
tagataccag cccgggccg ~ 9f - q 



<210> 19 
<211> 400 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :RNAi420be2bel 

<220> 

<400> 19 

gaattgttgt tctcatggac atcgttcaca gccatgcatc aaataatact ttagatggac 60 
tgaacatgtt tgacggcacc gatagttgtt actttcactc tggagctcgt ggttatcatt 12 0 
ggatgtggga ttcccgcctc tttaactatg gaaactggga ggtacttagg tatcttctct 180 
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caaatgcgag atggtggttg ccatttcaca tcaccagaag gaatacctgg agttccagaa 240 
SSJlSiS* atg ?5 cgtcc "attccttc aaagtgctgt ctcctgcgcg aacatgtgtg 300 
S™^? gagttgacga a <^atgtca gaaactgaag tttaccagac agacatttct 360 
agtgagctac taccaacagc caatatcgag gagagtgacg 400 



<210> 20 
<211> 1105 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :RNAi fragment 
<220> 



<400> 20 

gaattgttgt tctcatggac atcgttcaca 
tgaacatgtt tgacggcacc gatagttgtt 
ggatgtggga ttcccgcctc tttaactatg 
caaatgcgag atggtggttg ccatttcaca 
acaaatttca atggtcgtcc aaattccttc 
gcttattaca gagttgacga acgcatgtca 
agtgagctac taccaacagc caatatcgag 
attcgaaata tctttgttat tatttttttc 
ttaactgaag ttgcattgat gaaaaattat 
aaattccttt atagtgataa agatagttcg 
cgttactttt tttaatctac tttaacaatt 
gcccgggccg tcgacctcga attcgccctt 
tattggctgt tggtagtagc tcactagaaa 
tgcgttcgtc aactctgtaa taagccacac 
aatttggacg accattgaaa tttgtttctg 
aatggcaacc accatctcgc atttgagaga 
ttaaagaggc gggaatccca catccaatga 
ctatcggtgc cgtcaaacat gttcagtcca 
acgatgtcca tgagaacaac aattc 



gccatgcatc aaataatact ttagatggac 60 
actttcactc tggagctcgt ggttatcatt 120 
gaaactggga ggtacttagg tatcttctct 180 
tcaccagaag gaatacctgg agttccagaa 240 
aaagtgctgt ctcctgcgcg aacatgtgtg 3 00 
gaaactgaag tttaccagac agacatttct 3 60 
gagagtgacg atcaagctga tctctaaata 420 
tattcaaatt gcaattagac ataagtcatt 480 
actatgtttt atgtatatat attaattttt 540 
aaacatgcta taaattatta tacgaattta 600 
ttctaatttc actattgaac atagatacca 660 
ggagagtgac gttcgcgtca ctctcctcga 72 0 
tgtctgtctg gtaaacttca gtttctgaca 780 
atgttcgcgc aggagacagc actttgaagg 840 
gaactccagg tattccttct ggtgatgtga 900 
agatacctaa gtacctccca gtttccatag 960 
taaccacgag ctccagagtg aaagtaacaa 1020 
tctaaagtat tatttgatgc atggctgtga 1080 

1105 



<210> 21 
<211> 180 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequenceiSBE RNAi 1 
<220> 



<400> 21 

actagtggta cttaggtatc ttctctcaaa 
aacagccaat atcgaggaga gtgacgttcg 
gtagctcact caaccaccat ctcgcatttg 



tgcgagatgg tggttgagtg agctactacc 60 
cgtcactctc ctcgatattg gctgttggta 12 0 
agagaagata cctaagtacc ttttggtacc 180 



<210> 22 
<211> 420 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :SBE RNAi 2 
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<400> 22 

actagttgga gctcgtggtt atcattggat gtgggattcc cgcctcttta actatggaaa 60 
ctgggaggta cttaggtatc ttctctcaaa tgcgagatgg tggttggctt attacagagt 120 
tgacgaacgc atgtcagaaa ctgaagttta ccagacagac atttctagtg agctactacc 180 
aacagccaat atcgaggaga gtgacgttcg cgtcactctc ctcgatattg gctgttggta 240 
gtagctcact agaaatgtct gtctggtaaa cttcagtttc tgacatgcgt tcgtcaactc 3 00 
tgtaataagc caaccaccat ctcgcatttg agagaagata cctaagtacc tcccagtttc 3 60 
catagttaaa gaggcgggaa tcccacatcc aatgataacc acgagctcca ttttggtacc 420 

<210> 23 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : spacer 

<220> 

<400> 23 

atcaagctta tcgataccgt cgacctcgaa gcttgat 37 



<210> 24 
<211> 837 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : fragment of be2 
and bel in pHAS3 for RNAi 

<220> 



<400> 24 

gaattgttgt tctcatggac atcgttcaca gccatgcatc aaataatact ttagatggac 60 
tgaacatgtt tgacggcacc gatagttgtt actttcactc tggagctcgt ggttatcatt 120 
ggatgtggga ttcccgcctc tttaactatg gaaactggga ggtacttagg tatcttctct 180 
caaatgcgag atggtggttg ccatttcaca tcaccagaag gaatacctgg agttccagaa 240 
acaaatttca atggtcgtcc aaattccttc aaagtgctgt ctcctgcgcg aacatgtgtg 300 
gcttattaca gagttgacga acgcatgtca gaaactgaag tttaccagac agacatttct 360 
agtgagctac taccaacagc caatatcgag gagagtgacg atcaagctta tcgataccgt 420 
cgacctcgaa gcttgatcgt cactctcctc gatattggct gttggtagta gctcactaga 480 
aatgtctgtc tggtaaactt cagtttctga catgcgttcg tcaactctgt aataagccac 540 
acatgttcgc gcaggagaca gcactttgaa ggaatttgga cgaccattga aatttgtttc 600 
tggaactcca ggtattcctt ctggtgatgt gaaatggcaa ccaccatctc gcatttgaga 660 
gaagatacct aagtacctcc cagtttccat agttaaagag gcgggaatcc cacatccaat 720 
gacaaccacg agctccagag tgaaagtaac aactatcggt gccgtcaaac atgttcagtc 780 
catctaaagt attatttgat gcatggctgt gaacgatgtc catgagaaca acaattc 837 



